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Preface 
The  European  Information  Technology  Observa-
tory- EITO is the established yearbook for the infor-
mation and communications technology (ICI) indus-
try in Europe. Since its launch in 1993,  the EITO has 
set the standard for market analysis and statistics. 
The  EITO  98 presents  the  most comprehensive 
data  currently  available  about  the  ICF market  in 
Europe.  It  also  includes  special  ICF  studies  on 
technological  trends,  standardisation,  convergence, 
the Internet,  teleworking,  the impact of  the Euro, and 
specific markets such as the home market. 
The EITO is a broad and unique European initia-
tive.  The EITO members consist of  the European as-
sociations EUROBIT as representative of the  infor-
mation technology industry and ECFEL as represen-
tative  of the  telecommunications  industry,  and the 
European ICF trade fairs CeB/T in Hanover, SIMO in 
Madrid,  and SMAU in Milan. 
From  the  very  beginning  the  EITO  has  been 
strongly  supported  by  the  Directorate  General  III 
Tndustry  of the  European  Commission,  and since 
1995 by  the Directorate for Science,  Technology  and 
Industry of  the OECD in Paris. 
The EITO 98  has been  elaborated with  the sup-
port of  the EITO sponsors,  the trade fair SYSTEMS 
in  Munich,  European  Telework Development  (ETD, 
supported by  the European  Commission,  DG XIII), 
and the EITO company sponsors Deutsche Telekom 
and Telecom Italia. 
The objective of  the EITO is to provide an exten-
sive overview of  the European market for information 
and communications technology and to  render serv-
ices to  this industry,  to  users and public authorities. 
The  idea of  a European Observatory originated from 
the  President  of SMAU,  Enore Deotto,  and it has 
taken an  exceptional effort by  the original members 
EUROBIT, CeBIT, SIMO,  and SMA U to produce this 
new compendium. 
The  EITO  98  has  been  produced  in  close  co-
operation between  the EITO Task Force  experts and 
leading market research  companies,  to  discuss  and 
guarantee the quality of  the statistics and data. 
The  copyright for the major parts of  the market 
analysis,  data  and  statistics  is  held  jointly  by 
EITO!GzF and International Data Corporation.  The 
copyright for the jour special contributions lies with 
EITO!GzF  and  European  Telework  Development, 
International Data Corporation,  Monitor Company, 
and GartnerConsulting respectively. 
The  EITO  is  an  indispensable  source  of infor-
mation  in  marketing and technology for European 
market players,  users of  information and communi-
cations technology hardware,  software and services, 
for  trade  organisations  and trade fair visitors,  for 
market  analysts,  for  politicians,  members  of the 
European  Commission and national government re-
presentatives, for organisations involved in  research 
and  development,  standardisation  and  education 
relating to ICT, and last but not least, for the media. 
Up-to-date  and valid  information  plays  an  in-
creasingly  important  role  in  business  and political 
decision-making.  The  EITO  aims  to  support  the 
creation  of the  Global Information  Society  as  well 
as  to  make its contribution  to  the further economic 
integration and political unification of  Europe. 
The  initiative  will  be  continued  with  annual 
editions of  the EITO in March  and an EITO Update 
in  autumn  as  a free  of charge  supplement  to  the 
yearbook. 
The EITO Members 
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ICT in  Europe: 
the European Commission's View 
The  European  Information  and  Communi-
cations Technology market continued to have a 
vigorous  growth  in  1997,  confirming the trend 
that  started  three  years  ago.  Growth  was  8% 
over the year, higher than in 1996 
and  significantly  above  most 
other sectors of the economy. 
This is just the beginning of a process that is 
expected to produce radical changes in business, 
involving more and more economic players and 
consumers. Electronic Commerce can play a key 
role  in  expanding  business  and 
In  addition  to  an  improved 
economic climate and the increas-
ing  pressure of competition,  the 
most important driving force  for 
ICT market growth has been the 
rapid  pace  of developments  in 
Electronic  Commerce.  The  in-
creasing  use  of Intranets  within 
organisations and the opening of 
internal company networks to in-
formation exchange, through the 
Internet, with partners,  suppliers 
and customers, have created new 
Stefano Micossi, 
Director General  Industry,  EC 
opening new markets. It provides 
small  and  medium-sized  enter-
prises  with  distribution mechan-
isms that would be impossible or 
too expensive with traditional ap-
proaches, offers new forms of di-
rect relations between companies 
and  customers,  and  drastically 
reduces  the  cost  of business-to-
business  and  business-to-cus-
tomers  transactions.  Electronic 
Commerce can also  have  an  im-
portant impact on the modernisa-
tion of public services and the im-
provement  of relations  between 
government and citizens.  opportunities  for  applications  and  opened  the 
way  to  radical  restructuring  of business  pro-
cesses and new forms of organisation. 
Electronic Commerce: 
the ICT Market Driver 
Electronic Commerce has the potential to be 
a  powerful  driver  for  economic  progress.  Its 
great  importance  does  not  rely  only  on  the 
opportunities offered to all sorts of organisations 
for  more  efficient ways  of doing  business,  but 
on  its  ability  to  create  the  conditions  for  new 
activities  and  new  service  organisations  to 
emerge.  As  this  1998  EITO  report and market 
statistics  indicate,  the  move  towards  the adop-
tion of Electronic Commerce has started and is 
progressing very rapidly. 
The  ICT  industry  has  an  essential  role  to 
play  in  setting  the  conditions  for  the  develop-
ment of Electronic Commerce. By providing the 
technologies, the infrastructure and the services 
needed  for  changes  in  business  practice,  the 
ICT industry is  leading a real  evolution in  the 
economy.  There  are  several  limitations  in  to-
day's technologies, and substantial advances are 
required for  extending their use  in more appli-
cation  areas  and  obtaining  broader acceptance 
by  the average user. Part One · EITO 98 
Policy Initiatives 
for Electronic Commerce 
Despite the positive indications of increasing 
diffusion  of Electronic  Commerce,  there  are 
two critical aspects to consider. 
First,  the pace of adoption  is  not  sufficiently 
rapid: it is below the rate that could be expected 
in an advanced economy such as that of Europe. 
This  can  be  easily  illustrated  by  comparison 
with  the  USA.  Internet  use,  Web-generated 
revenues and penetration of personal computers 
in Europe are significantly below US  levels; this 
is  reflected  in  a  lower  IT  expenditure/GDP 
ratio and lower IT expenditure per capita.  Also 
in  1997,  total  ICT  market  growth  in  the  US 
(9% over 1996) was higher than in Europe. Such 
structural gaps,  particularly  significant in  some 
regions of Europe, represent critical  challenges 
for  the  ICT  industry  and  demand  political 
attention. 
Second,  there  are  a  number  of obstacles 
hampering progress.  These are of different types: 
technology,  infrastructure,  cost,  as  well  as 
management  culture  and  availability  of skills. 
Among  the  most  significant  barriers  to  ICT 
investment  are  uncertainties  about  the  future 
regulatory  environment.  The adaptation of the 
legal  and  regulatory  framework  should provide 
the conditions for  increasing confidence in  the 
use of Electronic Commerce and for  improving 
reciprocal trust among the players. At the same 
time, it is necessary to ensure that inherent cost 
advantages  are  not offset by  high  communica-
tion costs or new types of taxation. 
In  its  Communication on Electronic  Com-
merce,  adopted in April  1997,  the Commission 
identified the four key areas where action must 
be taken  and implemented by  the year 2000  if 
Europe is  to  benefit from  this new and rapidly 
developing way of doing business. These are: 
The European Commission's View 
1.  Widespread,  affordable  access  to  the  infra-
structure must be  ensured,  together  with  secure 
and easy  to  use  technologies  and high-capacity 
telecommunication networks.  This will  be pur-
sued  by  ensuring  full  telecommunication 
liberalisation  - since  1 January  1998  in  the 
stage  of  full  implementation  - and  by 
harnessing  and  refocusing R&D efforts,  as 
well as by encouraging a broad consensus on 
standards  and  interoperability of electronic 
market systems. 
2.  A  coherent regulatory .framework within the EU, 
based on  the Single Market principles,  must be 
established  in  order  to  encourage  business 
to  invest and give  consumers confidence to 
make use of opportunities in Electronic Com-
merce. Mutual recognition of each Member 
State's  rules  should  be  used  to  dismantle 
barriers  and  prevent  the  creation  of new 
obstacles  while  at the  same  time  ensuring 
effective  protection  of  recognised  general 
interests.  Effective  rules  are  needed  to 
establish  trust  in  critical  areas  such  as 
electronic  payments,  digital  signature  and 
cryptography.  Tax  systems  must  provide 
clear, transparent and predictable tax obliga-
tions,  and must be neutral,  in the sense of 
avoiding  any  extra  burden  as  compared  to 
traditional commerce. 
3.  A  favourable  business  environment  must 
be  fostered  by  promoting  skills  and  raising 
awareness. 
4.  There must be a compatible and coherent regu-
latory framework at a global  level.  Electronic 
Commerce  is  global  by  its  nature.  Global 
networks such as  the Internet highlight the 
need  for  a  global  approach  in  setting  the 
rules.  These  include,  in  particular,  issues 
such  as  data  protection,  data  security, 
taxation and standards. 
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Convergence of Technologies 
The  technologies  that  are  central  to  the 
Information Society are developing very quickly, 
and  substantial  and  sustained  investment  in 
R&D is  required  to  maintain  market competi-
tiveness.  Take-up  actions need to be integrated 
with  R&D  to  stimulate  the  early  adoption  of 
ICT and make sure that R&D results meet real 
market needs.  The Internet  revolution  is  con-
current with  another huge  paradigm  shift:  the 
convergence  of information  and  communica-
tions technologies. Convergence is now happen-
ing  everywhere.  Users  are  starting  to  handle 
digital data from  many different sources - text, 
image,  video,  sound,  fax,  voice,  data  - in  a 
"single  digital  space".  Cultural  and  techno-
logical  barriers  which  previously  separated  the 
worlds of broadcasting, publishing, telecommu-
nications and IT are disappearing.  Indeed, 15% 
of global mergers and acquisitions in  1996  were 
in  the "converging" domains. 
The new  Information  Society  Technologies 
(IST)  Programme of the Fifth Framework Pro-
gramme,  proposed  by  the  Commission,  fulJy 
recognises  the convergence of information and 
communications technology.  One key  action of 
the  IST  Programme  aims  to  create  the  mass-
market technologies and business practices  for 
Electronic  Commerce  in  Europe  and  to  test 
them  in  international  business  pilots.  Support 
for the inter  linkage of technology, legal environ-
ment  and  business  practice  is  an  important 
element of the Programme. 
Promoting the Competitiveness 
of the ICT Industry 
A  number of policy  actions  having  an  im-
portant  impact  on  the  competitiveness  of the 
ICT  industry are  underway.  These include:  the 
liberalisation of the telecommunication market, 
support  for  the  development  of  Electronic 
Commerce  and  the  R&D  programmes.  These 
actions,  as  well  as  other  on-going  initiatives 
concerning telecommunications, regulatory sim-
plification, education and training, etc. will pro-
vide  essential building blocks and a  favourable 
framework  for  the  development  of  the  ICT 
industry. 
The  Commission  addressed  the  issue  of 
the  competitiveness  of the  ICT  industry  in  a 
Communication of April 1997,  which identified 
a  set of additional domains which  concern the 
ICT industry more specifically In these domains, 
new  specific  actions  are  being  defined,  in  co-
operation  with  the  industry  and  the  Member 
States. These actions include: 
- Improving global competition.  The Information 
Technology Agreement (ITA), which entered 
into force on 1 July 1997, abolishes tariffs on 
all  IT  products  by  the  year  2000.  ITA  will 
contribute to  reducing  the costs  of produc-
tion  in  Europe,  while  providing  European 
manufacturers with  better opportunities  for 
exporting  to  foreign  markets.  Action  will 
continue to  extend  the country coverage  of 
the ITA  and  to  eliminate non-tariff barriers 
in  our  main  trading  partners,  notably  by 
pursuing mutual recognition agreements and 
greater harmonisation of standards. Part One · E ITO 98 
- Improving  the  standardisation  process.  The 
entire  European  standardisation  policy  has 
recently gone through a radical  review.  ICT 
standardisation  is  in  principle  industry-led 
and market driven.  The critical point is  the 
achievement  of a  sufficient  level  of inter-
operability  between  networks,  services  and 
applications. The main tool for  the achieve-
ment of this  objective  is  the creation of an 
efficient  platform  for  consensus  building 
between  all  economic  players:  industry, 
users and public authorities. 
- Accelerating ICT take-up. Awareness initiatives 
should  draw  attention  to  the  competitive 
advantages offered by ICT investment. At the 
European  level,  actions  will  be  undertaken 
to  stimulate  change,  by  disseminating  best 
practice  and  promoting  methods  for  ICT 
take-up  among  decision-makers  in  SMEs 
as  well  as  large  corporations.  ICT products 
are  tools,  however,  which  can  help  people. 
People  have  to  be  trained  to  use  them. 
Public  education  needs  to  prepare  people 
to use  ICT. 
The European Commission's  View 
- Developing  industrial co-operation.  The  Euro-
pean ICT industry must continue to restruc-
ture,  relocating  activities  and  establishing 
effective  networks of suppliers and  subcon-
tractors.  Co-operation is  particularly  impor-
tant for  SMEs, which have more difficulties 
in developing internationalisation strategies. 
The Commission supports  in  particular the 
facilitation  of co-operation  between  com-
panies  in  the  EU  and  in  the  Central  and 
Eastern European countries,  in  the  context 
of the EU enlargement strategy. Actions will 
also  be  aimed at assessing the processes by 
which SMEs have access to critical resources 
such  as  finance,  technology,  management, 
and  identifYing  best  practices  to  be  pro-
moted and disseminated. 
- Promoting  skills.  Skills  upgrading  is  at  the 
heart of the process  of providing  increased 
added value in ICT products and processes. 
Companies are  engaged in  building a  com-
petent  workforce,  improving  performances 
and  defining  training programmes.  In  addi-
tion, as  discussed elsewhere in this volume, 
shortages of skilled staff are expected in the 
coming  years,  as  a  result  of the  increased 
demand  for  IT services  associated  with  the 
change  of date  at  the  year  2000  and  the 
adoption  of  Euro.  The  Commission  will 
support industry efforts in order to improve 
the  matching  between  education  systems 
and industry needs. 
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ICT in  Europe: 
the Industry's View 
Successes  in  WTO Negotiations 
Recent  trade  agreements  have  played  a 
fundamental  role  in  progress  towards  the 
Global  Information  Society.  1997  brought  two 
major  successes  for  the  ICT 
sector in WTO negotiations: the 
Information  Technology  Agree-
ment (ITA)  and  the Basic  Tele-
communications Services Agree-
ment.  Both  are  historic  events 
that  represent  important  steps 
towards  the  Global  Information 
Society. At  the  same  time,  they 
open  the  way  for  further  pro-
gress in multilateral negotiations 
in  other sectors. 
A Fundamental Role of TABD 
The Transatlantic Business Dialogue (TABD), 
in  which I chair the ITA  Issue Group, made a 
key  contribution to  the transatlantic consensus 
reached in  Chicago in  November 
1996.  The  TABD's  fundamental 
role in promoting real progress in 
trade liberalisation was  confirmed 
at  the  Rome  Conference  in 
November 1997,  which  urged  the 
rapid  completion of the ITA  and 
the  simultaneous  dismantling  of 
non-tariff  barriers  for  products 
covered  by  the  ITA  (giving 
priority  to  the  principle  of One 
Standard-One Test-Supplier's  De-
claration of Conformity). 
No More Tariff Barriers 
through the ITA 
Bruno  Lamborghini, 
President of EUROBIT 
For  the  European  industry 
and users, abolition of ICT duties 
means an  annual saving  of more  The  business  sector  and 
EUROBIT as  well  as  ECTEL in 
and Chairman EITO 
particular played  an  important part in  the  suc-
cessful completion of the ITA. The original idea 
for a world-wide agreement abolishing duties on 
Information  and  Telecommunications  products 
was placed on the political agenda at the end of 
1994,  through  a  joint  initiative  by  EUROBIT 
and  the  US  association  ITIC.  Thanks  to  the 
numerous submissions presented by EUROBIT 
and the member associations  and  participation 
at  national  and  international  meetings,  the 
viewpoint  of the  European  industry  is  clearly 
expressed in  the final  text of the ITA. 
than US$ 1.6 billion. The ITA has 
already  marked  up  a  number of successes,  for 
example  on  behalf of the  European  semicon-
ductor sector, which now takes an active part in 
the industry decision process at world level. 
Areas  to  be  addressed  by  ITA  2  include 
the automatic  abolition  of the  very  low  duties 
that  remain,  a  review  of terms  for  some  ITA 
signatories  e.g.  South  Korea,  the  extension  of 
product coverage  and  the  inclusion of Mexico, 
Chile, Brazil,  China, Poland and Russia as  ITA 
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Opening of Telecommunications 
Markets 
On 15 February 1997, at the WTO in Geneva, 
69  countries  (including more than 40  develop-
ing countries) signed an agreement on three key 
areas:  greater market access,  increased foreign-
investment opportunities, and a set of pre-com-
petitive  regulatory  principles.  The  agreement 
covers  more  than  90%  of international  tele-
communications markets. Restrictions on access 
to satellite communications are  to  be generally 
abolished. This process should be completed by 
the year 2005. 
Once  again,  EUROBIT  played  a  significant 
role,  with active  contributions to joint position 
papers drawn up with Quad sister organisations 
in  the USA, Canada and Japan. 
Market Opening and Liberalisation 
When  fully  implemented,  the  WTO  agree-
ment should significantly reduce access costs to 
telecommunications markets for foreign compa-
nies.  To  be  effective,  market  opening  should 
proceed in  parallel with modifications in natio-
nal  regulatory  structures,  to  ensure  free  com-
petition  on local  markets  in  line  with  the  key 
regulatory  principles  set  out in  the  agreement 
(competitive  safeguards,  interconnection,  uni-
versal  service,  licensing  criteria,  independent 
regulator, allocation of scarce resources). 
The next step is  to specify the technologies, 
products and services that come under the pro-
visions of the agreement, in  order to avoid any 
confusion  in  the  distinction  between  tele-
communications  services  and  broadcasting  or 
between  enhanced  communications  services 
and basic services (e.g.  for the Internet). 
These WTO  agreements are  a  fundamental 
achievement in  the  construction of the Global 
Information Society. Nevertheless, careful moni-
The Jndustly's  View 
taring is necessary to ensure that turmoils on the 
international financial markets and protectionist 
pressures do  not block or delay the process. 
A Major Driver of the GIS: 
Electronic Commerce 
Electronic  Commerce  is  turning  the  extra-
ordinary benefits of the Internet into new busi-
ness  opportunities,  at  every  level:  business-to-
business  (B2B),  business-to-market  (B2M)  and 
also  government-to-business  (G2B).  Electronic 
Commerce is  a powerful  driver in the creation 
of new markets, new applications, new business 
and new jobs. Given the growing interest in this 
area,  in Europe as  well  as  in the US,  1997  can 
be considered the year of Electronic Commerce. 
It is clear from the numerous papers, reports 
and conferences organised in  1997  (A European 
Initiative  in  Electronic  Commerce,  The  Bonn 
Declaration,  The White House Framework for 
Electronic  Commerce,  etc.)  that  Electronic 
Commerce  is  destined  to  become  a  core 
element of the new scenario,  a motor for  new 
business  and  new  jobs.  But  several  critical 
issues  concerning  the  regulatory  environment 
and standards need to be resolved. The growth 
of the Internet and Electronic Commerce could 
be  obstructed  by  adverse  regulatory  and  fiscal 
conditions. 
Some Basic Principles for 
Electronic Commerce 
For this reason, a number of basic principles 
need to  be clearly established: 
- No regulations for  regulation's sake; 
- Any regulations must respect all  the Single 
Market freedoms (free movement of goods, 
people, services and capital); 
- Any regulations must take account of 
business realities; 
- Any regulations must meet general 
objectives effectively and efficiently; 
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- No new taxation on the Internet and 
Electronic Commerce: tax-neutrality should 
be  the rule; 
- No bit tax; 
- The growth of Electronic Commerce must 
be market driven, not government driven; 
- Success is  possible only with a truly global 
approach to both regulations and standards; 
- Electronic Commerce standards should 
be technically neutral and geared 
to interoperability; 
- Consumer trust and user trust is  vital. 
Global Agreement for Standards 
and Regulation 
Global  agreement is  needed on the follow-
ing basic Internet/Electronic Commerce issues: 
digital  signatures,  data protection and  security, 
encryption and intellectual property rights. Some 
results were  achieved  in  1997  at governmental 
conferences in  Europe and  at the Transatlantic 
Business  Dialogue  Conference  in  Rome.  But 
divergences still  exist (e. g.  encryption) and we 
expect real progress to be made in  1998. 
As  regards  efforts  to  reach  a  common 
ground  on  global  standardisation,  the  Global 
Standard  Conference  for  Information  Society 
held  in  Brussels  on  1-3  October  1997  was  an 
important  step  forward.  The  four  workshops 
(Electronic  Commerce,  Services  to  the  Public, 
Individual  Use,  Interoperability)  confirmed the 
consensus on  the need to give  the standardisa-
tion process  a global  focus  and  to  keep  stand-
ards development closely linked to advances in 
the regulatory framework. 
Progress in Telecom  Liberalisation 
in  Europe 
1 January  1998  is  not just an historic mile-
stone for Europe; it has become a term of refer-
ence  for  the  rest of the world.  Much progress 
has  already  been made,  with  Europe  shedding 
its old  image as  a laggard, a defender of public 
monopolies. 
Cellular  mobile  telephony  (notably  GSM) 
has become a success story for the European in-
dustry and market competition is  growing daily 
in  both wireless  and wireline  communications. 
But full  competition is  still a long way  off:  key 
issues  such as  interconnection  charges,  univer-
sal  services,  number portability,  etc.,  on which 
the  growth  of new  entrants  depends,  are  still 
unresolved in many countries. 
Convergence and Multimedia 
Other major issues relate to the grey area of 
convergence: in other words, the regulatory en-
vironments for  the converging services of tele-
communications,  videobroadcasting,  satellites 
communications, Internet, online services, digi-
tal  media,  in  a  word  the  so-called  multimedia 
environment. 
At  the  beginning  of December  1997,  the 
European Commission produced a fundamental 
Green Paper on Convergence. The intention is 
to  contribute  to  the  definition  of a  favourable 
framework  for  convergence,  along  the  lines  of 
the  Open  Network  Provision  Paper  in  1987, 
which  set off the liberalisation  process  in  tele-
communications. 
Debate in 1998  must focus  on convergence, 
which we  believe could lead to significant pro-
gress in  the creation of a truly competitive mar-
ketplace in Europe. 
A Driving Force 
for the Information Society: 
the EURO 
By  promoting  market  integration  and  the 
harmonisation  of  administrative  procedures, 
taxation,  prices,  service  quality  and  salaries 
throughout  Europe,  the  introduction  of  the 
Euro will  accelerate the development of the In-
formation  Society.  It  will  force  a  complete 
rethinking  of organisational  structures  and  in-
formation  processing  models.  In  parallel  with 
Electronic  Commerce,  the  Euro  will  unify 
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If correctly  managed,  the  combined  forces 
of  Electronic  Commerce  and  the  Euro  will 
achieve  extraordinary  progress  towards  a  real 
Single Market and the Information Society.  To-
gether,  they will  foster a "peaceful revolution", 
taking  Europe  in  the  next  century  into  the 
Information Age, with a single currency, a single 
communication  technology  (Internet),  a  single 
market. 
The Growing Role of Services 
Europe  has  entered  the  so-called  "brain-
ware" cycle, where basic resources are no longer 
traditional raw materials, but knowledge, where 
products are no longer traditional hardware, but 
more  and  more  information/communication-
based  services.  Increasingly,  therefore,  Europe 
will  become  a  region  of high-value/high-skill 
services  (including  hardware  products  with  a 
growing "intelligent services" content). 
The uskill Race" 
and the Skill Shortage 
To  complete the transformation successfully 
- to  which  there  are  no  alternatives  - Europe 
has to invest in skills. Global competition in the 
new century will take the form of a "skills race". 
Europe's skills requirements are a matter of 
concern:  it  is  already woefully lacking in  Infor-
mation  and  Communication  Technology  skills. 
Throughout the  region,  there  is  a  shortage  of 
skilled people for today's two crucial issues: the 
"millennium  bomb"  of the  year  2000  and  the 
Euro.  The problem will  worsen  over  the  next 
few years and could become a major obstacle to 
the development of the Information Society and 
to job creation.  Urgent action is  needed on the 
skills issue at both national and European level. 
Co-operation between EUROBI:T 
and ECTEL 
To  strengthen the industry's contribution at 
a  time  when the  diffusion and  convergence  of 
Information  Technology  and  telecommunica-
The Industry's  View 
tions  are  fuelling  revolutionary  changes  in 
Europe,  the two  European associations  respec-
tively  for  Information Technology and for  tele-
communications  and  professional  equipment, 
EUROBIT  and  ECTEL,  agreed  at  the  end  of 
1997  to  co-operate  closely  at  all  levels.  A 
Memorandum  of  Understanding  between 
EUROBIT  and  ECTEL  provides  for  close 
co-operation  among working  groups  to  ensure 
effective  representation  of the  European  ICT 
industry at international level. 
Information  and  Communications Technol-
ogy  (ICT)  is  the core industry of the 21st Cen-
tury and therefore needs a strong representation 
in  the  decision-making  processes  that are  cur-
rently  shaping  the  framework  for  a  market-
driven  Global  Information  Society.  It  needs  a 
focused  and  co-operative guidance  between in-
dustry  and  government  at  national,  European 
and world level. 
Conclusion: 
a Challenging Time for Europe 
This is  a very  challenging time for  Europe: 
major  political  changes· are  taking  place,  from 
Monetary  Union  and  completion  of  market 
unification to  the enlargement of the Union to 
other countries in  the East and possibly also  in 
the South (the Mediterranean region is  moving 
closer to Europe every day). Furthermore, many 
European  countries  have  to  find  solutions  to 
the most difficult  challenge:  how  to  reduce  an 
unacceptable level of unemployment. 
The  spread  of ICT  and  the  growth  of the 
Information  Society  can  help  speed  up  these 
processes  and  resolve  the  problem  of unem-
ployment - as  long as  everyone accepts  change 
instead of trying to defend the status quo. 
The  Information  and  Communications  in-
dustry  is  ready  to  provide  the  tools  to  bring 
about  this  cultural  and  social  revolution  and 
to  build  a  real  Global  Information  Society  in 
Europe and world-wide. 
•  19 20 
European Information Technology Observatory · EITO 98 
The ICT Market in  Europe 
The  data  and forecasts  presented  in  this paper 
have been jointly prepared by !DC and the EITO Task 
Force  on  the  basis of information available at mid-
December 199 7. 
1. Overview 
The European ICT market is  set for  an im-
provement over the next two  years  due to  the 
following trends: 
General business environment drivers 
- Economic recovery across Europe; 
- Restructuring initiatives towards adoption 
of information-centred business strategies 
to deliver higher value to shareholders 
and customers; 
- Increasing global and cross segment 
competition; 
- Further progress towards a true single 
European market and increasing economic 
convergence, forced by the Euro, allowing 
more transparent economic decisions. 
For 1998 and beyond, the next step for com-
panies  is  the  deployment  of Internet  technology 
as  an extension of legacy applications and data-
bases. 
ICT deployment drivers 
- The  exploding  impact  of electronic  commerce 
increasing  and  improving  interactive  infor-
mation  exchange  and  utilisation  within  the 
organisation  as  well  as  with  partners  and 
customers via the Internet; 
- The  adoption  of  Internet  Protocol  (IP), 
gradually becoming the standard, used to ex-
pand  applications  reach  for  high-level  busi-
ness process and transaction functionality; 
- The  incorporation  of  Web  browsers  and 
Web-enabling capabilities into applications; im-
proved delivery technology making access to 
the Web  more intuitive,  relevant and easier 
for  users; 
Opportunities  of communications  capability  en-
hancement  created  by  falling  cost  of com-
munications, as  a  result of telecommunica-
tion  services  liberalisation  and  combined 
with explosive  growth  of mobile  communi-
cations; 
Cultural  change  supported  by  the  European 
Commission  and  national governments'  In-
formation  Society initiatives;  the incorpora-
tion of Internet access into the everyday life 
of mainstream users being fostered  by  easy 
access capabilities, and relevant services that 
provide value. 
ICT contingent requirements 
- Double-accounting systems in preparation 
of Single Currency (Euro); 
- Year  2000  date change. Table 1 
Ufstern European* 
lnf'otmation and 
Communications 
Technology  (ICT) 
Market,  1997 
Billion ECU** 
Figure 1 
J.#stern European 
Information and 
Communications 
Technology  (JCT) 
Market by Product.  1997 
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1997  %of 
Value IT  /TLC  ICT 
Total IT  175  100.0  49.1 
Computer Hardware 
and Datacom  71  40.4  19.9 
\.  I 
Oflice Equipment  9  5.4  2.6 
Software  34  19.2  9.4 
Services  45  26.6  12.8 
Support services  16  9.0  4.2 
Total Telecommunications  181  100.0  50.9 
Telecommunication Equipment  31  16.9  8.6 
Telecommunication Services  150  83.1  42.3 
Total ICT  356  100.0 
Note: * Western Europe includes the 15  EU and 2 non-EU 
countries (Switzerland and Norway) 
** It should be noted that all figures have been rounded to 
the nearest billion ECU at 1996 constant exchange rates. 
Total and percentages may not add up  due to rounding. 
Total Value = 
356 Billion 
ECU 
Oflice 
Equipment 
3% 
Support 
'------'-- Services 4% 
The ICF Market in Europe 
/cr market perspectives 
In the period  1997-99  overall  ICT spending 
in Europe is expected to grow at annual rates of 
around  8%.  However,  trends  are  significantly 
different for  telecommunication and IT sectors. 
In telecommunications, the growing  use of the 
network  (in  terms  of minutes  of communica-
tions  or  quantity  of transported  information) 
will be partially balanced by falling tariffs due to 
the new competitive environment. 
By contrast, IT market growth is expected to 
accelerate,  consolidating  the  recovery  of the 
past year.  Demand for  software and IT services 
is  stronger.  Many  companies  are  shifting  IT 
budget  from  internal  to  external  expenditure 
seeking for breeds of Internet technology exper-
tise  and  skills.  Business  users  are  increasingly 
investing to  cope with the Euro and Year  2000 
issues. 
1.1. IT and ICT Market Size 
The Western European ICT market reached 
356  billion  ECU  in  1997,  representing  some 
4.9%  of the overall  GDP.  Information technol-
ogy  categories  (including  office  equipment, 
electronic data processing equipment, software, 
professional  services,  processing  services,  net-
work  services,  hardware maintenance  and  sup-
port) contributed 175  billion ECU. Telecommu-
nication  equipment and services  accounted for 
the remaining 181  billion ECU of the market. 
The  Western  European  ICT  market  im-
proved  its  pace  of growth  in  1997,  with a  rate 
of 8.0 %,  and it is  set to  continue  at a  slightly 
higher pace  (8.2 %)  in  the current year.  An  im-
proving  dynamics  characterises  the  IT  portion 
of the  market,  which  grew  by  8.2%  in  1997, 
while  the  telecommunication  portion  grew  by 
7.8% in the same year.  Contrary to the trends of 
the previous two years, in  1997  and the follow-
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ing  two  years  the  pace  of growth  of the  IT 
market will be higher than telecommunications. 
The IT market will grow by 9.1% in 1998 and by 
9.6%  in 1999. 
Compared  to  the  US  market,  IT  dynamics 
continued to remain slower in Europe, widening 
the  gap  between  the  two  regions.  This  gap 
was  further  increased  by  the loss  of European 
currencies against the dollar. 
Compared  to  the  worldwide  ICT  markets, 
the European share remained almost unchanged, 
because  of a  much  lower  growth  performance 
by  Japan.  As  a  result overall worldwide growth 
was more in line with European average growth. 
Overall  Europe  accounted  for  30.3%  of world-
wide  ICT  consumption  in  1997  (29.3%  of the 
worldwide  IT market, and 31.3%  of the world-
wide telecommunicatons market). 
ICT market growth in the US  recorded a 9.0% 
rate  in  1997.  Asia  Pacific  and  Latin  American 
markets  provided  the strongest  support  to  the 
growth in the Rest of the World aggregate, which 
recorded a 12.9% growth in  1997.  The Japanese 
ICT market  showed  a  declining  growth  trend, 
with  4.6%  in  1997,  due  to  the weak  economic 
cycle  and more critical  investment perspectives 
after the Far East financial markets crisis. 
The ICT markets of the Four Tigers (South 
Korea,  Taiwan,  Hong  Kong,  and  Singapore) 
continued  to  grow  faster  than  the  worldwide 
average  with  a  combined  1997  market  growth 
of 13.6% in IT (down from 1996 market growth 
of  18.6%)  and  7.5%  in  Telecommunications 
(up from  7.2%  in  1996).  ICT market growth in 
these  countries  is  expected  to  slow  down  in 
current year, as  1998  ICT budgets are hit by the 
1997  crisis in the stock markets. 
k· 
1997  1996  1997  1998 
Value  %  %  % 
Europe*  182  29.7  29.3  29.0 
us  259  41.4  41.7  41.8 
Japan  95  16.0  15.3  14.7 
4 Tigers**  18  2.8  2.9  3.1 
RoW***  67  10.1  10.8  11.4 
Total  621  100.0  100.0  100.0 
Note:  * Europe includes Western and Eastern Europe 
**  4 Tigers =  Hong Kong, South Korea, Singapore, Taiwan 
***RoW= Rest ofWorld 
1997  1996  1997  1998 
Value  %  %  % 
Europe*  371  30.5  30.3  30.2 
us  424  34.6  34.6  34.6 
Japan  171  14.5  14.0  13.4 
4 Tigers**  48  3.9  3.9  3.9 
RoW***  211  16.5  17.2  17.9 
Total  1,225  100.0  100.0  100.0 
Note:  * Europe includes Western and Eastern Europe 
**  4 Tigers = Hong Kong, South Korea, Singapore, Taiwan 
***RoW= Rest of World 
Total Value = 
1,225  Billion 
ECU 
4 Tigers 
4% 
Table 2 
WOrldwide IT Market 
by Region: Percentage 
Breakdown Calculated 
on Market  Values. 
1996-1998. Bi!!ion ECU 
Table 3 
Worldwide ICT Market 
by Region: Percentage 
Breakdown Calculated 
on Market  Values. 
1996-1998. Billion ECU 
Figure 2 
WOrldwide 1CT Market 
by Region.  1997 Table 4 
J.#>stem European lT 
Market by Country: 
Percentage Breakdown 
and Growth Calculated 
on Market  Values. 
1997-1999. Billion ECU 
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1.2. Current Economic Situation 
and Prospects in  Western Europe 
Western  European  GDP  grew  by  2.6%  in 
1997, and is expected to keep an improving pace 
in 1998 (2.8 %).  US  economic growth has been a 
sustained  3.8%  in  1997,  and  is  set to  grow  by 
2.7% in  1998.  After a poor performance in  1997 
(0.5%),  Japanese  GDP is  expected  to  grow  by 
1.7% in  1998. 
Banking  on  stronger  growth  in  Member 
States taking part in the final stage of Economic 
and Monetary Union (EMU), the EMU Member 
States  will  record  a  faster  rate  of increase  in 
1998.  Apart  from  Greece  and  France  (whose 
public  deficits  will  represent  5%  and  3.1% 
respectively of the GDP in 1997),  the other EU 
Member States ensured a strict maintenance of 
this  criterion  for  participating  in  the  single 
currency  in  1997.  An  active  continuation  of 
structural  reforms  to  make  the  labour  and 
product  markets  more  competitive  and  more 
efficient is  ongoing. 
Inflation  in  the  European  Union  reached 
1.8% in 1997  (compared with 2.1%  in  the Euro-
pean  Commission's  Autumnal  forecasts).  This 
economic indicator should rise slightly to reach 
2% over the next two years. The UK, the coun-
try with the fastest rate of growth, and a level of 
expansion now reaching maturity,  has  to  be on 
the lookout for  a  rapid  return of inflation.  On 
the  employment front  a  very  slight  fall  in  the 
rate of unemployment was observed in  1997, to 
11.3% of the working population compared with 
11.4%  in  1996.  The trend is  expected to accele-
rate  in  1998,  when  the  rate  of unemployment 
should reach 10.9%. This development suggests 
that the number of people out of work this year 
is  expected to drop by  half a million to make a 
total of 18.3  million. 
The ICT Market in Europe 
1997  1997  1997/96 1998/97  1999/98 
Value  %  %  %  % 
EU  164  93.7  8.2  9.1  9.6 
Germany  43  24.4  6.2  7.3  8.4 
France  32  18.2  8.3  9.1  9.9 
UK  31  18.0  9.8  10.1  10.1 
Italy  15  8.5.  6.3  8.4  9.1 
Spain  7  3.9  10.5  11.9  12.4 
Other EU  36  20.6  9.7  10.0  10.0 
Non-EU*  11  6.3  7.6  9.0  9.6 
Western 
Europe  175  100.0  8.2  9.1  9.6 
Note:  * Switzerland and Norway 
The two  largest European economies,  Ger-
many  and  France,  are  expected  to  record  im-
proving performance in 1997 (2.3% GDP growth 
in France, and 2.4% in Germany), although still 
striving  with  unemployment.  The  Italian  eco-
nomy  also  appears  sluggish  at  present  with 
extraordinary efforts to meet Maastricht criteria 
for the EMU. Italy's GDP grew by 1.3% in 1997, 
and is  set to improve to 2.1%  in  1998.  The UK 
economy grew by 3.4% in 1997, and is  set to re-
cord a slower 2.2% growth in 1998. The Spanish 
economy is  set for  continuous growth improve-
ment with a 3.2% rate in  1997, and 3.6% in 1998. 
1.2.1./T Trends 
i.  Trends by country 
Germany: uncertainty versus potential 
The upturn in domestic investment activity 
is  expected to  intensifY  and  help  underpin  the 
ongoing recovery in Germany's economy.  Since 
the  beginning of 1997,  the  economic  develop-
ment has gathered in pace, helped by expanding 
exports  and  a  weakening  exchange  rate.  By 
contrast, domestic economic activity  continued 
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to  remain  sluggish.  Inflation  remained  under 
control  despite  higher  import prices,  thanks  to 
falling  unit  wage  costs.  Overall  economic 
growth was 2.4% in  1997, and is expected to rise 
to 3.0% in  1998. 
The  German  IT  market  grew  by  6.2%  in 
1997  and  is  expected to  grow  by  7.3%  in  1998. 
The need to cut costs and become more flexible 
has  driven  the  demand  for  IT  solutions.  The 
German public sector intensified investments in 
IT,  while  the  financial  sector  continued  to 
restructure. 
The steady performance of the PC  segment 
was  driven  mainly  by  the  business  sector, 
whereby the sales of notebooks improved. 
Services  are  quickly  becoming  the  most 
active segment of the German IT market, while 
the  software  market  has  continued  to  show  a 
solid  growth.  The Year  2000  issue  and  the  in-
creasing uptake of packaged solutions have con-
1997/96 
Total Value = 
175  Billion 
ECU 
Spain 4% 
1998/97  1999/98 
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tributed to  the development of these segments. 
Lack  of guidelines  for  the  implementation  of 
the  Euro  has  delayed  related  projects.  The 
growth of outsourcing was  relatively small,  but 
it is  expected to rise. 
France: slow recovery 
After a poor 1996,  the French economy ex-
perienced a slow recovery in 1997, driven by the 
export market. The domestic demand remained 
weak,  as  a consequence of the low  public con-
fidence. Overall, the GDP growth was about 2.3% 
in  1997,  and is  expected to be 2.0% in  1998. 
IT  investments were  negatively  affected  by 
the  economic  situation.  The  pursuit  of  re-
structuring has been seen in  several  sectors of 
activity  (banking,  insurance,  the public  sector, 
health,  defence),  but  on  the  basis  of major 
rationalisation programs. As a consequence, the 
perspectives  for  investments  remained weak  in 
these  sectors.  IT spending was  hit by  the  cur-
rent restructuring of the  public  administration 
and  state-owned  enterprises.  A  real  take-off in 
households  demand  largely  depends  on  the 
recovery  of  more  positive  expectations  and 
confidence  in  the  economic  situation.  The  IT 
market  growth  rate  was  8.3%  in  1997,  and  is 
expected to increase to 9.1%  in  1998. 
In  the  hardware  sector,  purchase  decisions 
were  complex  and  increasingly  sensitive  to 
product prices.  The growth  in  value  of the  PC 
market  (excluding  servers)  slowed  down  in 
1997.  The  business  market  increased  slightly 
compared  to  1996.  Growth was  driven  by  the 
revitalised  investment  policy  of business  en-
couraged  by  the  aggressive  pricing  policies  of 
desktop  vendors.  Rates  of growth  in  PC  sales 
were  higher  in  the  home  segment  but house-
holds  demand  was  positively  affected  by  a 
better price positioning of multimedia PCs, and 
a  partial  renewal  of the  installed  base.  Home 
market  demand  is  still  slow  to  take  off com-
pared to its potential. 
The /CF Market in Europe 
The  services  market  has  benefited  from  a 
favourable  situation,  related  to  the  Year  2000 
and the Euro issues. The need to integrate and 
deploy  architectures  under  Unix  and  NT,  and 
the development of messaging, networking, and 
groupware applications,  were  also  main drivers 
of this  segment.  The  French  software  market 
has been characterised by  a strong reception of 
DBMS  applications  and  Windows  NT.  Unix 
remained  strong amongst medium-sized  enter-
prises and large accounts. 
UK: record sustained growth 
The UK enjoyed a strong economic growth 
in  1997,  but had  to  face  threats  of increasing 
inflation.  Domestic  spending  drove  economic 
growth, while export prospects were affected be-
cause of the continuing strength of the pound. 
Real GDP grew 3.4% in 1997, and is  forecast to 
grow 2.2% in 1998. 
The  incoming  government  reconfirmed  a 
strong  commitment to  information society  de-
velopment and to widespread use  of electronic 
methods in public services and schools. 
The UK IT market sustained a 9.8% growth 
in  1997.  Government and  education  initiatives 
strengthened this trend. Growth is  expected  to 
keep a similar pace of 10.1% in 1998. 
Within the PC market,  there was  a notable 
increase in  the shipments of desktops  into the 
home, confirming the strong trend in consumer 
spending.  The  target  was  the  replacement  of 
existing  devices.  The  mid-range  and  the  PC 
server markets were among the most dynamic. 
The packaged  software market continues to 
enjoy strong growth particularly for system-level 
software  and  PC  applications.  The  relentless 
release cycle for desktops and server application 
products  will  help  ensure  this  market  remains 
buoyant  for  the  foreseeable  future.  Internet-
enabling of existing applications was one of the 
key drivers in software development. 
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In order to meet the change required by the 
business  environment  (globalisation,  deregula-
tion, and downsizing), companies have increased 
their  demand  for  business  and  IT  consulting. 
Systems integration was the most explosive area 
of the UK services. Outsourcing was also one of 
the strongest segments. The retail and distribu-
tion sector was  one of the key  areas of growth, 
with the financial sector being the single largest 
user  of outsourcing  services.  The  increasing 
complexity  of  information  technology  and 
pressure from  business,  economic and political 
issues will help ensure continuous opportunities 
for  services suppliers also in 1998. 
In the UK, a particular interest was shown in 
Network  Computing  (NC).  Early  adoption  by 
some major UK companies has  lent credibility 
to the NC.  The financial  sector was  one of the 
foremost champions of this technology. 
Italy: improving investment environment 
Despite  excellent  performance  in  inflation 
control  and  public  deficit  reduction,  Italian 
economic growth remained constrained in 1997, 
mainly because of flat internal demand, high un-
employment level,  delay  in  economic  recovery 
in  central and southern regions  and weakening 
small and medium enterprises' performance  in 
most  economic  sectors.  In  1997,  the  overall 
economy grew by  1.3 %,  but it is  expected to be 
stronger in  1998,  reaching 2.1% growth level, as 
consumer  confidence  and  business  climate 
improve  after  the  achievement  of Maastricht 
targets. 
Economic recovery and the process of priva-
tisation  of large  publicly  owned  companies  in 
the communications, utilities and finance sectors 
set a favourable  environment to the recovery in 
the  IT  market.  However,  weak  demand  from 
some  sectors,  like  public  administration  and 
households,  hit by  restrictive  fiscal  and  budge-
tary policy, reduced the strength of the recovery. 
Overall,  in  1997  the  IT  market  grew  by  6.3 %, 
the highest growth in the last five years, but still 
below  the European average.  In 1998,  it  is  ex-
pected to improve substantially to 8.4%. 
In the PC market, households and small and 
medium enterprises' demand remained cautious 
in  1997,  as  a  consequence  of the  economic 
uncertainty.  Large accounts have driven the re-
covery of the PC market, while the NT platform 
catalysed most of the attention. Large contracts 
in  government,  telecommunications and  finan-
cial  institutions started to show positive growth 
dynamics from the second half of 1997,  and are 
set  to  drive  growth  throughout  the  next  two 
years.  Meanwhile,  the  aggressive  selling-in 
policy of many vendors has led channels suffer-
ing from some risk of overstocking. 
The services  segment was  characterised  by 
the start of several projects regarding the Euro 
and  the  Year  2000  issues  among  large  enter-
prises. However, the Year 2000 problem will im-
pact  the  Italian  IT  market  more  strongly  in 
1998.  Banks  have  been  increasing  the  demand 
for  IT consulting, to  solve the Euro conversion 
problem,  but  also  to  prepare  themselves  for 
electronic  commerce  and  new  electronic  de-
livery  channels.  Systems  integration  and  con-
sulting  have  been  the  main  drivers  of  the 
market. 
In  1997  the  start-up  of many  outsourcing 
projects  was  slow,  despite  a  huge  number  of 
pending  negotiations.  This  was  due  both  to 
supply scarcity of skills  and competence in  the 
economical and technological management of a 
project and  to  the  immaturity of demand  (low 
in-depth knowledge  of outsourcing and  reluct-
ance in the externalisation of core and non core 
areas  of activity). Prospects are  forecast  to  im-
prove  in  the  1998-99  period.  Positive growth  is 
also  expected  for  asset  and  network  manage-
ment services, driven by architectural changes. 
The  software  market  recorded  a  positive 
growth during 1997, but the application software 
segment showed a slower growth than the other Part One· EITO 98 
major  countries.  However  in  the  current  and 
next year demand for  application  software  will 
accelerate thanks to the impact of the Euro and 
Year  2000  issues. 
Spain: outpadng the laggards 
Economic  activity  gained  momentum  in 
1997 with GDP growth at 3.2 %.  The same trend 
is  forecast  for  1998.  High  levels  of demand 
components  have  ensured  a  steady  economic 
growth,  while  public  spending was  kept  under 
strict  control  to  meet  the  Maastricht  fiscal 
target.  The highlights were an amazing decline 
in inflation and a substantial job creation. How-
ever,  households' purchases were moderate and 
unemployment rather high. Consumer spending 
and net exports provide important contributions 
to  growth, although fixed  investment remained 
weak. 
IT market growth was  10.5% in 1997,  and is 
anticipated  to  reach  11.9%  in  1998.  Banking, 
transport  and  communication  were  the  most 
dynamic sectors. The Spanish home market has 
been slow  to  take  off,  but the good  economic 
climate and the cheaper price of connections to 
the Internet sustained its growth. Growth in do-
mestic demand also helped small and medium-
sized enterprises (SMEs)  to accelerate their in-
vestments in IT. 
In  the  PC  market,  both  the  business  and 
home  segments  were  very  dynamic,  with  an 
increase  in  the  number  of units  sold,  and  a 
decrease  in the commercial margins.  Competi-
tion between leading companies, and aggressive 
price  strategies  characterised  both  desktop  and 
portable  markets.  Some  vendors  focused  on 
notebook  shipments,  which  showed  a  steady 
growth. 
The  services  market  was  boosted  by  the 
growth  of projects  around networking  and the 
need  for  systems  integration.  Outsourcing  and 
consulting  are  increasing  in  particular  in  the 
finance and utilities sectors. 
The TCT Market in Europe 
The  erosion  of the  System  Level  Software 
segment was  faster  than foreseen,  especially in 
proprietary systems. 
Other countries 
A  strong  economic  environment  enhanced 
the IT market in the Nordic regions. Growth in 
1997  reached 8.8 %,  and will slightly improve to 
8.9% in  1998. 
Cautious investment attitudes put the brake 
on  IT  spending  growth  in  Switzerland,  which 
scored  a  6.6%  growth  in  1997.  Growth  is  ex-
pected  to  improve  in  1998  to  a  rate  of 9.0%. 
Austria  recorded  strong 9.6%  growth  in  IT  in 
1997,  and a  better performance is  expected for 
1998  (10.6%). 
The  Belgian  IT  market  recovered  substan-
tially  in  1997.  Higher  than  average  growth  of 
IT spending (10.8% in 1997) is expected also for 
1998  (11.3 %).  The Dutch IT market recorded a 
growth rate of 10.4% in 1997,  and is set to keep 
the same pace in  1998  (10.2 %). 
The Irish IT market is performing above the 
European average (10.0% in 1997  and  11.2%  in 
1998).  Greece  enjoyed  a  higher  than  average 
growth (11.9%  in  1997  and 12.6% in  1998).  The 
IT  market  in  Portugal  grew  by  11.6%  in  1997 
and will keep the same growth in 1998. 
ii.  Trends by product segment 
IT hardware: matching platforms 
to  new applications 
IT  hardware  revenues  increased by  6.9%  in 
1997,  and  a  6.8%  growth  performance  is  anti-
cipated for  1998.  For the first year over the past 
decade,  growth  in  the  server  systems  segment 
has equalled growth  in the  PC client segment. 
New  business  tied  to  the  implementation  of 
Internet and Web-related applications is  nurtur-
ing growth across all  server platforms. 
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IT  spending  on  servers  is  set  to  rise  as  a 
percentage of total IT hardware spending.  Cor-
porations have found financing for new intranet 
server and communications platforms from  the 
increasing  savings  allowed  by  skinnier  and  in-
creasingly standard PC configurations.  In many 
ways the server has started to be at the heart of 
the  hardware  universe  again.  It dictates  which 
peripherals can be attached to it, what commu-
nications ports are  available,  and what systems 
and  applications  software  will  run.  Although 
some organisations may use low-end servers as 
central  repositories,  the  majority  of major cor-
porations,  Internet service  providers,  and  tele-
communications companies are expected to  use 
high-end  servers  for  Internet-based services  to 
customers. The swap out of older software plat-
forms  too  costly  to  update  for  the  year  2000 
date change or Euro conversion is also boosting 
new server sales,  making  the  battle  for  leader-
ship in the hardware server segment even more 
urgent. 
12.4 
Services*  Support Services  Total 
Unix  and  high-end  servers  are  strongly 
present on certain applications such as  Intranet 
and  Web  servers,  while  Intel  and  NT  servers 
benefit  from  rising  demand  for  groupware  or 
Internet-related  vertical  or  horizontal  applica-
tions,  as  well  as  decision  support.  Personal 
computer, workstation and  low-end  server sup-
pliers have been competing fiercely  in terms of 
price,  channel  dominance  and  bundled  service 
packages to gain users' preferences.  Users have 
been  benefiting  from  the  launch  of new  tech-
nology  platforms  at  sizable  price/performance 
gains across all hardware platforms. 
High-end servers have become more price com-
petitive,  maintaining  an  edge  in  performance 
and  resilience  over  their more 'open' competi-
tors.  An increase in  demand in  terms of MIPS 
and  of storage  per  site  has  occurred  but in  a 
highly  aggressive  context  as  regards  price  per 
Figure 5 
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* Services include: 
Consulting, implemen-
tation and operations 
management services Table 5 
Implementation of 
Client/Server Computing 
by  Vertical Markets. 
1997 
% of  Sites which are 
Moving/Have Moved or 
are Planning to Move 
towards a Client/Server 
Strategy 
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Western 
Germany  France  UK  Italy  Netherlands  Europe 
Manufacturing  55.7 
Transport/Communication/Utilities  48.7 
Retail/Wholesale  55.5 
' 
Finance  62.4 
Government  31.5 
Education  54.9 
,c 
All  Industries  51.4 
MIPS.  A  trend  within  large  corporations  to 
consolidate  (and  potentially  centralise)  server 
investments has also  become emerged. The re-
placement of several  smaller LAN servers with 
fewer  more  powerful  machines  will  benefit 
high-end  server business. High-end Unix-based 
servers  started  to  enter this  segment as  major 
applications  have  become  available.  S/390 
servers decreased their pace of decline. 
Unix  server  shipments  enjoyed  a  healthy 
growth  in  the  midrange  segment,  because  of a 
broadening  of  comprehensive  software  solu-
tions  offerings,  the  rising  importance  of Unix 
on  new  applications  (such  as  data-warehouse, 
management, vertical applications) among large 
accounts and the initiatives of  suppliers to move 
up-market  in  order  to  avoid  competing  with 
Intel-based  products  in  the  entry  server  area. 
Other  proprietary  platforms  declined  in  the 
midrange  area,  whereas  Windows  NT-based 
servers  improved  their  growth  performance, 
even  if constrained  by  scalability  and  applica-
tion availability. 
In  the  low-end  se!Ver  market,  volumes  con-
tinued to  be driven by  PC servers, while  reve-
nues  were  negatively  affected  as  Intel-based 
machines  encroached  on the  low-end  AS/  400, 
Open VMS  and  Unix markets  on  the  back  of 
rapid adoption of NT. 
. 
34.6  59.2  48.2  49.4  50.7 
36.4  48.8  54.8  23.3  42.3 
33.4  58.5  52.3  39.7  53.0 
<, 
75.3  54.6  66.6  47.4  64.5 
56.9  50.3  53.5  51.1  41.3 
' 
53.4  63.9  41.0  53.1  50.7 
44.2  55.1  50.7  45.1  50.2 
In the PC market,  the upgrade  to Intel-Pen-
tium-based  desktops  and  notebooks  continued 
in commercial establishments of all sizes, while 
renewal  demand of existing  installations is  be-
coming the almost exclusive component of PC 
market  growth  in  the  business  segment.  The 
continued  sustained  growth  in  the  personal 
computer market has  led  it to  contribute some 
36.6%  of the  overall  IT  hardware  market  in 
1997. 
PC market accelerators include: 
- Continued desktop and mobile PC 
upgrading; 
- Urge for  connection to the Internet through 
media attention; 
- Home PCs becoming a "should" for children 
combined with the adult desire to be able 
to work at home; 
- Employee PC purchase schemes introduced 
by large and small companies which reduce 
the amount of disposable income required 
(where taxation legislation permits) to own 
a PC; 
- Intel new chips speeds: Pentium Pro and 
Pentium 2; 
- Much improved availability and lower 
pricing of larger TFT screens; 
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- Continued refining of European logistics 
amongst main vendors with consequent 
reduction of prices; 
- Rapid price/performance improvement in 
key  peripherals (printers, multi-function 
peripherals, CD-ROM drives); 
- Consumer channels extending their reach. 
The longer term outlook for desktop  demand 
is  largely determined by  the speed at which up-
grading  can  be  encouraged  in  business,  com-
bined with  the strength of consumer desire for 
a home computing resource. 
In 1998, the emerging alternative for  the ter-
minal,  referred to as  the Network Computer, is 
expected to  detract from  desktop demand. The 
compelling  proposition  of network  computing 
providing universal access to  content and appli-
cations  is  expected  to  raise  business  user  and 
consumer interest especially in  electronic com-
merce,  home  computing  and  vertical  specific 
applications. 
The portable PC market continued to expand 
in  1997,  as  notebook  systems  incorporating 
higher  speed  Pentium  processors  (including 
MMX  versions)  combined  with  larger  screens 
and  integral  CD-ROM  drives  became  available 
at lower prices.  The volume growth for  mobile 
PCs is  significantly better than that for desktops 
in the short and long term, even considering the 
fact  that  the  vast  majority  of the  home  PC 
purchases are desktops.  Business sector growth 
rates were high as  desktop replacement became 
increasingly popular across companies. 
The  traditional workstation market  continued 
to  be  hit  by  the  Intel!NT  based  workstations 
(personal workstation)  in  1997.  The traditional 
workstation  suppliers  responded  to  NT  with 
competitively  priced  systems.  High-end  appli-
cations  are  forecast  to  remain  strong  Unix 
markets,  as  the  cost  to  migrate  and  rewrite 
internally developed code and scripts will  be too 
high for  the market to see a fast migration. 
Falling  printers'  prices  and  increasing  com-
moditisation have made printers accessible to a 
growing number of buyers.  Retail has emerged 
as  the most suitable channel to  address the re-
quirements of the home market segment, and of 
the small and medium-sized enterprises (SMEs) 
market.  The  inkjet  monochrome  and  the  dot 
matrix  segments  continued  to  suffer  decline, 
while  the inkjet  colour outperformed the mar-
ket.  The increasing popularity of colour inkjets 
and  their  falling  prices  are  acting  as  major 
brakes to shipments' growth in the laser printers 
market.  Competition  is  intensifying  in  the 
highest-speed  segment and in  the  colour  laser 
market.  Printer  manufacturers  will  definitely 
feel  the impact on the Web's powerful force  for 
interoperability in 1998. 
The ongoing process of telecommunications 
deregulation  in  Europe  had  a  profound  effect 
on the level of investment in networking equip-
ment  in  1997.  Increased  competition  initiated 
large  investments in  LAN and  WAN equipment. 
The massive  demand for  Internet access,  from 
both the business and residential segments, has 
also  seen  tremendous  growth  in  the  invest-
ments being made by Internet Service Providers 
(ISPs).  However,  the European LAN Hub mar-
ket  is  expected  to  slow  in  the long term.  This 
slow down  is  due to  the increasing maturity of 
LAN  technology  and  the  numbers  of  PCs 
connected  to  a  LAN  reaching  saturation.  The 
LAN switch market was  the fastest-growing seg-
ment  in  the  internetwork  technology  market. 
Switching technologies fit  well  with  end users' 
needs to future-proof their network without re-
quiring major upgrades of existing LAN  equip-
ment.  Modem  shipments  performed  well,  and 
are expected to continue to show strong growth. 
However,  the  ongoing decline  in  average  sales 
prices  will  bring  revenue  growth  for  modems 
down to  the low single digits. Figure 6 
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1995  1996 
The office equipment market became increas-
ingly competitive, whereas technology advances 
and prices continued to fall.  As a consequence, 
a  flat  growth  was  recorded  in  1997.  Though 
most of the fax  machines and photocopiers are 
standalone  units,  the  major  growth  market  is 
predicted to  be  for  sophisticated digital devices 
which  interface  with  office  computer  systems 
and  incorporate  colour  functionality.  The new 
market displaying strongest growth  potential in 
1997  was  the small office-home office  (SOHO) 
segment.  The  SOHO  sector  received  a  further 
boost  from  large  corporations,  with  the  intro-
duction of work-at-home models. 
1997  1998  1999 
Major trends in the standalone photocopiers 
areas are: 
Falling unit prices; 
- The introduction of  multi-functional devices; 
The refurbishment of second-user 
equipment. 
Future generations  of "smarter"  equipment 
have  been emerging with  the  incorporation of 
computer  technology  into  copiers  and  faxes. 
Continuous  fault-detection  and  multi-function 
capabilities are going to have  a profound effect 
on  the  market.  1997  saw  the  beginning  of the 
proliferation  of  "aJI-in-one"  devices,  ranging 
from combined nlx/printer/scanners, to  copiers 
which can double as  colour printers. 
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Software products: enhandng 
information generation and access 
Software products were among the strongest 
drivers of IT market growth. Software sales rose 
by 9.4% in 1997 and are set to increase by 10.2% 
in  1998. 
The  impact  of  the  Internet  on  software 
will  gradually  move  from  Internet-centric Web 
servers, firewall  and authoring tools, to a wider 
range  of software  needed  to  manage  increas-
ingly complex transaction applications. Re-engi-
neering of business processes is  being extended 
to  the  business  network,  encompassing  the 
supply chain. The move beyond Internet home 
pages towards Internet transactions is  underway 
in  the  areas  of customer  out-reach,  customer 
self-help,  and  customer  (and  supplier)  com-
merce.  Delivery  and  sales  of Internet applica-
tions are ramping up, with the greatest opportu-
nities  in  collaborative  and supply-chain-related 
segments. The deployment of large  scale appli-
cations over an Internet backbone is  leading to 
the  integration of new technologies into multi-
tier  computing  architectures.  This  trend  in-
creases  the customer need for  middleware and 
system  management  software  to  deal  with  the 
complexity  of  the  heterogeneous  distributed 
environments and applications. 
Similarly to the hardware industry, Euro and 
Year  2000  issues  accelerate  the  pace  of this 
application  renewal  process.  Solution  vendors 
have been replacing old systems while providing 
updates  to  more modern  systems  currently  in 
place  with  their  clients.  Due  to  continuing 
price  erosion,  growth  in  the  solutions  market 
remained fairly  consistent.  In  the  tools market 
upgrades have been occurring gradually. 
The Internet strategy  driver  effects,  accele-
rated by  Euro and Year  2000  impact, intertwine 
with  other  equally  important  drivers  in  pack-
aged software purchases: 
- Re-engineering  of  departmental  functions 
and  differentiation  in  application  adoption 
cycles, motivated by cost control in applica-
tion purchases; 
- Datawarehousing  and  adoption  of business 
intelligence applications to support the busi-
ness need of ongoing optimisation, improve-
ment, and performance measurement; 
- Enabling of data management of unstructured 
data and  development of search  engines to 
make unstructured data operational; 
- Investment  in  customer  retention/  call  sys-
tems to implement enhanced marketing and 
selling techniques; 
- Data warehouse and data mart implementa-
tions to  increase  the profit line  and revolu-
tionise product development; 
- The continued evolution  of object-oriented 
tools and technologies. 
Emerging technology deployment trends en-
abling  the  shift  towards  Internet  based  plat-
forms include: 
- Increasing bundling of  Internet protocol into 
applications to  allow wider information and 
application exchange; 
- De-bundling  of the  distributed  application: 
generic  application  services  such  as  trans-
actions, data, message, directory, and objects 
reside  on  the  same  server,  but  can  be 
de-bundled  and  delivered  upon  request  to 
clients; 
- Componentisation:  aimed  at  promoting  re-
use,  in  order  to  maximise  flexibility  and 
minimise  costs  to  change  platforms,  topo-
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In  the  apphcation  solutions  segment  US 
based  companies  are  increasingly  focusing  on 
stronger  presence  in  Europe,  while  European 
companies record improving performance in the 
US  and other regions.  Intensifying competition 
for  all  parts  in  the  market  is  increasing  the 
threat  to  survival  for  those  local  software 
vendors who have nG>t  expanded across borders 
in a strategic and/or focused manner. 
The  widespread  adoption  of  application 
packages  reflects  a growing  trend for  organisa-
tions to buy solutions rather than build them. A 
major  reason  is  the  enhancement  of quality, 
functionality,  and  breadth  of packages.  Other 
major drivers of the application segment are: 
- Mounting interest in desktop and 
NT Server platform applications; 
- The continuing desire of organisations to 
link their business processes more tightly; 
- The expansion of applications of supported 
languages and currencies; 
- The industry-specific solutions becoming 
more critical to buyer organisations, as 
intense global competition runs rampant 
across all business sectors (flexibility to 
adapt to the diverse requirements of many 
industries). 
In the PC application software segment sup-
pliers share the core challenges that a consumer-
driven NC explosion brings, including adopting 
new  distribution  and  support  models  (greater 
number of high-volume products), meeting the 
market requirement for  lower price points, and 
surviving  the  potential  "cannibalisation"  of 
existing  business  by  new  products.  Although 
product delivery,  and  announcements plans are 
beginning  to  materialise,  the  distribution 
channel  is  very  slow  to develop.  However,  the 
opportunity  to  dramatically  expand  market 
penetration  and  revenue  is  excellent  as  the 
various NC device types shift from niche oppor-
tunities to volume markets. 
The JCF Market in Europe 
In 1997, the system software market continued 
a transformation driven by  the need to manage 
distributed servers in such a way as  to provide 
both an enterprise-wide and a line-of-business-
oriented view.  The deployment of business-criti-
cal  applications using client/server architecture 
continued to  drive  changes in  the systems soft-
ware market. At the same time, there was  a re-
surgence  in  respect  to  the  capabilities  of the 
mainframe  in  meeting  the  rigorous  scalability, 
availability, and reliability requirements of criti-
cal corporate applications. 
The major drivers of this market are: 
- The emphasis on the problems of managing 
desktop assets; 
The need for better system management 
features; 
The need for  enterprise-wide data 
management and access capabilities; 
The shift from the initial focus on systems 
and databases to include the applications 
themselves and, in  some cases, 
the middleware; 
- Efforts of the vendors to expand their 
offerings further up in the organisations in 
an attempt to  become "enterprise" players; 
- The advent of the World Wide Web  driving 
sales of an entirely new "platform" to be 
managed in the form of a Web server; 
- The shortcomings of Unix security; 
- The need to automate the management of 
the so-called open systems in concert with 
older existing platforms. 
As regards the applications tools segment, the 
drag on market growth was primarily due to per 
seat  price  reductions  in  personal  database 
markets,  the  maturation  of the  statistics  and 
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spatial  information  management  markets,  and 
the  increased  availability  of packaged  applica-
tions more compelling than internal application 
development. Another inhibitor was the shift in 
product focus  of several  leading vendors  from 
supplying generic tools to delivering specialised 
analytic  applications.  During  1997,  the  em-
bedding  of  information  access  tools  within 
applications became more prevalent. 
Data warehousing adoption continued to be a 
major user and vendor focus  during  1997.  The 
investment  of companies  in  data  warehouses 
drove spending in information access tools, and 
this trend is confirmed for the near future. Dur-
ing  1997,  data  mining  software  gained  visibility 
as  a fast-growing  information access market. 
Application tools market drivers are: 
- Continued integration with popular enter-
prise applications; 
- The offer of newer tools for data mining (this 
technology is  beginning to be packaged); 
- Data warehousing implementation activity 
persisting and providing attractive returns 
to many companies; 
- E-mail and groupware forming an infra-
structure to  support data sharing; 
Increased emphasis on gaining competitive 
advantage through better use of 
information and intellectual capital 
at all  levels of the organisation. 
IT services: demand for new skills 
1997  revealed  a  strong  increase  in  services 
spending. IT services companies have started to 
help  companies  to  take  advantage  of Internet 
technology to increase their competitiveness. As 
Internet adoption moves  from  a "publish" to  a 
"transact"  model,  there  is  a  growing  need  for 
increased depth of integration of Internet front-
end  applications  with  enterprise  operations, 
applications,  and  back-end  databases.  The lack 
of staff  to  support  ongoing  lnternet/lntranet 
maintenance and development, coupled with in-
tegration problems and cost and time overruns, 
drive  demand  for  outside  service  providers  to 
help plan and  implement solutions. The list of 
activities  on demand  includes  security  design, 
and  firewall  implementation, Web  page  design 
and  creation,  Internet/lntranet  application  de-
velopment.  Increasing  demand  for  application 
and  database  access  is  forecast  to  characterise 
Internet service spending as  companies increase 
their  depth  of integration  with  their  existing 
infrastructure.  The  Year  2000  and  Euro  com-
pliance  issues  offer  an  additional  incentive  to 
renew  and  upgrade  application  topologies  to-
wards deeper integration and Internet access. A 
significant  amount  of  investment  is  already 
being made into both investigating and solving 
the problems they pose. 
The  consulting  services  market  in  Western 
Europe  has  recorded  improving  growth.  The 
following trends are driving IT consulting serv-
ices demand: 
- Deregulation/privatisation, downsizing/ 
restructuring, globalisation impact 
generating demand for  consulting services 
to improve competitiveness; 
- The Euro; 
- Technological change towards the adoption 
of electronic commerce and applications for 
the Internet; 
- Need to  increase communication and appli-
cation sharing with partners and customers; 
- Projects and implementation of Enterprise 
Resource Planning (ERP) and supply chain 
management solutions; 
- The growing presence of IT products and 
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These trends usually require very significant 
and  fundamental  changes  of organisations.  As 
long  as  the  competition  remains  intense  and 
technologies  and  other  changes  continue  to 
accelerate, the consulting market will thrive. 
Consulting  services  continue  to  be  offered 
either as discrete standalone services or in com-
bination  with  several  other  types  of services. 
However, the bundling or integration of services 
is  becoming  more  typical,  and  the  demand 
for  standalone  services  is  declining.  First  be-
cause IT  implementation services have  become 
closely  coupled with  all  types  of business con-
sulting services. Second, because the distinction 
between various services has begun to blur. 
The  implementation  se1vices  market  was 
driven  by  complexity,  distribution,  innovation, 
and competition. As technologies evolved more 
rapidly,  the  opportunity  for  productivity  im-
provements,  through  the  upgrade,  conversion 
and/or integration of different layers of technol-
ogies, increased dramatically.  Skills shortages in 
emerging  new  technology  areas  and  growing 
attention  to  tackling  strategically  application 
conversion issues  have  led  to  supply shortages 
and  strong  charge  out rates  increases.  Despite 
increasing  economies  of scope  and application 
engineering development productivity, the over-
all  effect  of increasing  demand  for  implemen-
tation  services  is  generating  strong  business 
growth dynamics. 
The training  and  education  segment repre-
sents an excellent market opportunity, similarly 
due to serious skills shortages.  Increasing com-
plexity and proliferation of IT,  increasing decen-
tralisation of IT,  and  the move to  client/server 
computing in  general  are  driving  growth  in  IT 
training. 
The ICT Market in Europe 
Growth  in  the  operation management  market 
was  strongly  affected  by  the  widespreading 
phenomenon of outsourcing. Strong growth was 
driven  across  Europe  by  similar business pres-
sures, such as  the globalisation of the economy, 
and the deregulation of the telecommunications 
and  utilities  sectors.  However,  cultural  issues 
and stringent labour laws  are  still  an  inhibitor 
to  market  growth.  European  companies  are 
more  open  to  "collaborative"  forms  of  out-
sourcing  than  to  "transactional"  outsourcing. 
Currently,  most  outsourcing  contracts  are  still 
based on fixed  price  arrangements, but all  pro-
viders  expect  increasingly  to  work  with  risk/ 
reward  components in  their deals,  in particular 
when the agreement contains a significant  ele-
ment of high-value  services,  such  as  business 
consulting. 
Outsourcing has.  began  to  encompass  a  full 
chain of services,  including consulting and sys-
tems integration activities. Outsourcing arrange-
ments can  cover a wide  range of technologies, 
activities  and  business  processes,  going  far 
beyond  the  traditional  data  centre  operations. 
As  a result, consulting, systems integration and 
outsourcing activities  tend to  converge  in  what 
vendors  prefer to  call  long-term "partnerships" 
with the client. 
Whereas the spectrum of services  delivered 
in  a single contract tends to  broaden, the spec-
trum  of  technologies  tends  to  be  narrowed 
down  through  "selective  outsourcing".  Accord-
ingly,  many  players  have  developed  focused 
offerings  in  order  to  attack  selective  high-
growth segments of the outsourcing market. 
The  following  segments  are  set  to  be  fast 
growing and with  a high potential for  selective 
outsourcing: 
- Business process outsourcing; 
- Applications outsourcing; 
- Network outsourcing; 
- Desktop outsourcing. 
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In  the  support  services  segment,  1997  was 
characterised  by  remarkable  growth  in  high 
availability  services,  network  support,  software 
support and electronic support. In the electronic 
support market,  demand  for  fax-back  services, 
bulletin boards, Internet services and CD-ROM 
knowledge  bases  continued to grow.  The most 
common  reason  for  contacting  the  publisher 
has  been  to  resolve  a  usage-related  question. 
Overall,  telephone  support  has  been  most  re-
quired,  followed  by  support  via  the  Internet. 
Strong  decline  in  traditional  hardware  main-
tenance  is  set  to  continue,  as  fierce  price 
pressure  has  started  to  hit  multi-vendor  plat-
form  maintenance contracts. 
1.2.2.  TLC Trends 
The Western  European  telecommunications 
market recorded a 7.8% growth in  1997, and it is 
set for continued growth over the next five years. 
The  overall  market  will  grow  from  ECU  181 
billion in 1997,  to a value of ECU 194  billion in 
1998, by an annual growth rate of 7.2 %. 
Growth  in  telecommunications  traffic  is 
strong enough to offset the decrease in prices of 
telecommunication  services.  As  a  result  the 
telecommunications services market  is  growing 
faster  than  equipment,  mainly  because  of the 
increasing  demand  for  ISDN  and  other higher 
speed data services. Mobile telecommunications 
remains  one  of  the  fastest  growing  areas 
throughout Europe, both as regards services and 
equipment. 
1998  is  the year of liberalisation of the tele-
communications  market  with  the  exception  of 
Greece,  Spain,  Portugal,  Ireland  and  Luxem-
bourg,  which  were  granted  an  additional  im-
plementation  period.  Increasing  competition 
and lowering tariffs will continue to characterise 
the market. 
I<  1997  1997  1997/96 1998/97  1999/98 
Value  %  %  %  % 
EU  171  94.5  7.9  7.2  6.3 
Germany  43  23.8  5.5  4.6  4.3 
France  28  15.5  8.8  6.9  5.9 
UK  27  14.9  6.7  5.5  4.8 
Italy  24  13.3  9.4  10.0  8.6 
Spain  12  6.6  6.7  8.6  6.7 
Other EU  38  21.0  10.2  9.4  8.0 
Non-EU*  10  5.5  7.1  5.9  4.9 
Western 
Europe  181  100.0  7.8  7.2  6.2 
Note:  * Switzerland and Norway 
** It should be noted that all figures  have been rounded 
to  the nearest billion ECU at 1996 constant exchange rates. 
Total  and percentage may not add up  due to rounding. 
i.  Trends by country 
Germany: high bandwidth availability 
The  German  telecommunications  market 
grew by 5.5% in  1997  and  is  expected to record 
a growth of 4.6% in  1998. 
Germany  is  Europe's  largest  market  for 
mobile  telecommunications  equipment  and 
services.  However,  this  market  was  relatively 
static  in  1997.  Service  providers  subsidised 
purchases of mobile  telecommunication equip-
ment, in  order to  drive  customers' purchase of 
air-time.  This  marketing  strategy  resulted  in 
lowering  end-user  prices  for  mobile  handsets. 
Although  German  telecommunications  equip-
ment  manufacturers  hold  a  top  spot  among 
suppliers  in  both  German  and  international 
markets, the country's imports of mobile  com-
munications equipment exceeded domestic pro-
duction. 
Table 6 
J#:stern European 
Telecommunications 
Market by Region: 
Percentage Breakdown 
and Growth Calculated 
on Market  VG/ues. 
1997-1999. 
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The  German  telecommunications  network 
services market is  estimated to  grow.  Although 
falling  prices  will  drive  up  call  volumes,  reve-
nues growth is set to be slower than in  the past. 
The  growth  in  mobile  telephony  should  ac-
celerate in 1998,  as  to date the German market 
has  under-performed  compared with  the Euro-
pean average. 
The  growth  of ISDN  is  set  to  continue 
driven by the use of the Internet by all  sizes of 
companies.  VPN  type  services  and  managed 
services  are  also  forecast  to  grow  at relatively 
high rates. 
Compared  with  other  industrialised  coun-
tries,  paging  has  not  been  very  popular  in 
Germany,  although  some  of the  providers  are 
offering  features  that  allow  paging  in  France, 
Switzerland, and the UK. 
Satellite telephony is  not yet widely used in 
Germany, because of the expensive air-time and 
hardware  and  the  fact  that  terminals  are  con-
sidered  to  be  too  heavy  and  not user-friendly. 
In order to  enhance the acceptance of satellite 
telephony, the involved companies are planning 
to launch two  new series of satellites. They in-
tend to significantly lower the price for air-time, 
and modify terminals to make them more user-
friendly. 
In  August  1997,  Germany's  three  leading 
digital  players  (the Kirch  Group, CLT-Ufa,  and 
Deutsche Telekom) agreed to join forces  to de-
velop  digital TV in  Germany.  Digital cable TV 
is  available in only two German states, Bavaria 
and  Rhineland-Palatinate.  Media authorities  in 
the  other  14  states  have  tentatively  agreed  to 
grant pilot licenses for  digital cable  TV until a 
firmer legal basis can be established for the -new 
technology. With almost 12  million subscribers, 
DT  is  Germany's  leading  cable  network  com-
pany. 
The ICT Market in Europe 
Although competition was limited, Germany 
is  expected  to  be  one of Europe's most hotly-
contested markets after liberalisation in January 
1998.  The third and crucial  piece of legislation 
became law only in July 1996.  One of the tenets 
of the new laws  is  that new operators can choose 
in which areas they would like to offer services, 
from  across the nation to a single town. At the 
end of 1996 the government granted the first set 
of licenses  to  companies  wishing  to  provide 
fixed  line  telecommunications  from  January 
1998.  Some  operators  were  given  federal 
licenses, while others received regional licenses. 
The government is  to hand over control of the 
telecommunications  market  after  liberalisation 
on  1 January  1998  to  the  newly  formed  regu-
latory authority. 
Interconnection  agreements  have  become 
the subject of a  long-running  dispute  between 
Deutsche  Telekom  and  new  German  competi-
tors.  The  German  Post  and  Telecommunica-
tions  Ministry  set  interconnect  prices  in  Sep-
tember  1997  to  come  into  effect  from  January 
1998. 
France: booming mobile services 
The  French  telecommunications  market 
grew by 8.8% in 1997 and is set to grow by 6.9% 
in 1998. 
France  is  experiencing  a  mobile/wireless 
services and equipment "boom". The end-users 
for  this  sector  include:  government,  manufac-
turers,  banks,  insurance companies,  transporta-
tion  agencies,  the  military,  professionals,  and 
the general public. 
The  French  telecommunications  network 
services  market  is  forecast  to  perform  well  in 
1998.  However,  fixed  network  voice  revenues 
are  forecast  to  grow  slowly,  as  although  falling 
prices will  drive  up  call  volumes,  this will  not 
be enough to sustain the higher revenue growth 
rates experienced in the past few  years. 
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After  continued  underperformance  in  the 
past  few  years,  mobile voice  revenues are  pre-
dicted  to  grow  rapidly  in  the  short term.  New 
operators  continue  to  bring  down  tariffs  and 
open up more service options. 
By  end  September  1997,  France  Telecom's 
Itineris  GSM  900  (megahertz)  digital  network 
hit the two  million subscriber mark,  compared 
with 600,000  for  all  of 1996.  Among the growth 
factors is  the launch of its pre-paid card service, 
known as Mobicarte and the launch of the third 
operator  with  a  DCS1800  license.  Prices  for 
mobile services are decreasing in an effort by all 
three operators to increase the penetration rate. 
Demand  for  ISDN  and  network  services 
such  as  frame  relay  and  higher  speed/remote 
access data services is  set to increase. 
The  market  for  paging  systems  in  France 
experienced strong growth as  well. 
As  regards  privatisation,  in  October  1997, 
20.9%  of the  France  Telecom  was  sold  in  an 
initial public offering. Under the Telecommuni-
cations Act,  passed  in  July  1996,  France Tele-
com  remains  responsible  for  universal  service, 
but  other  operators  can  contribute  to  a  Uni-
versal  Fund  to  help  pay  for  it.  A  number of 
regional  licenses  have  been awarded  with  spe-
cial  conditions attached. All the companies that 
were  allowed  to  build up  or develop  their own 
network  in  November/December  1996,  will 
have to apply  for  a license extension in  1998  in 
order to  provide voice telephony outside closed 
user groups. 
The  new  law  also  set  up  the  new  inde-
pendent regulatory authority: Autorite de Regu-
lation  des  Telecommunications  (ART),  which 
came into existence on 1 January  1997.  Classi-
fied  as  an independent non-ministerial govern-
ment agency,  the  ART  has  official  jurisdiction 
over  market  and  competition  conditions 
through  processing  license  applications,  being 
consulted  on regulatory matters,  and  being in-
volved  in  international decision-making. Access 
numbers for  competing long-distance and inter-
national  calls  have been agreed upon, allowing 
customers to  select  long distance  carriers  on a 
call-by-call basis until the year 2000, when auto-
matic selection will be introduced. 
The ART  gave  a  deadline  to  France  Tele-
com to  bring the networks used by cable up  to 
standard  for  the  provision  of Internet services 
on  cable  networks.  ART  is  considering  appli-
cations  from  several  companies  to  offer  local 
services. 
United Kingdom: 
strong price competition 
The  UK  telecommunications  market  grew 
by  6.7%  in  1997,  and  is  expected  to  grow  by 
5.5% in 1998. 
The  telecommunications  services  market 
confirms  its  place  among  the  strongest  for 
traffic  growth  throughout  Europe.  However, 
downward  price pressures in  all  market sectors 
are  squeezing  fixed  network  voice  business. 
Mobile  voice  revenues  are  forecast  to  grow 
faster,  with  volume  increases  offsetting  price 
decline  effects,  yet  not  equaling  European 
average value market growth. 
Phone  calls  became  cheaper  towards  mid-
year,  as  BT  cut the  cost of non-local  daytime 
calls  by  as  much  as  10  percent.  Competitors 
have also advertised calls cheaper than BT,  and 
cable  companies  claimed  across-the-board  sav-
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Service enhancements are expected with the 
launch  of new  telephone  handsets working  on 
two frequencies- 1800 and 900 Mhz- and trials 
to  have  the  first  mobile  telephone  operating 
equally  well  in  US,  Europe  and  Asia.  Overall, 
there  have  been  four  operators  running  six 
networks for  some considerable time.  The two 
longest established players  have  been allocated 
DCS1800  spectrum  for  services  other  than 
voice.  Conventional  DCS1800  operations  re-
main  the  preserve  of the  UK's  two  personal 
communications network (PCN) operators. 
Demand  for  data  services,  including  ISDN 
will  continue to  grow  relatively  quickly,  driven 
by  lower  costs,  and  companies  looking  for 
greater network efficiencies, value added appli-
cations  and  demand  for  higher-speed  Internet 
access.  ISDN  lines  contributed  to  most  of in-
crease in  the numbers of business lines in 1997. 
The volume of ISDN calls grew by  over 40%. 
The  UK  equipment  market  is  showing  a 
slow  decline.  This  market  is  characterised  by 
the  competitive  pressures  between  manufac-
turers  of telecommunications  equipment,  from 
digital switches to modems and mobile phones. 
The ending of the duopoly on international 
traffic  was  the  last  milestone  in  the  road  to 
complete deregulation of the UK telecommuni-
cations market.  Licenses  have  been granted  to 
over 200  companies to offer a range of services. 
They  include  cable  television  companies  with 
local  franchises,  metropolitan  operators,  and 
long distance operators. As  a result, more than 
30% of households  have  a  real  choice  of tele-
communications  operator,  which  is  a  virtually 
unique  situation  across  Europe  at  the  end  of 
1997. 
A  new  Communications Act  is  expected to 
be published  in  the UK.  This should recognise 
the  convergence  between  telecommunications, 
IT and broadcasting, and the changing nature of 
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the  telecommunication  market.  Under increas-
ing cross-border competition, this market is  be-
coming  more  self-regulating,  and  more  of a 
commercial sector of the economy than a utility. 
Oftel's  new  proposal  for  interconnection 
charges,  would  change  the  cost  base  for  inter-
connection charges from  fully  allocated historic 
costs to long-run incremental costs. This would 
better  reflect  the  basis  on  which  commercial 
businesses in competitive markets make invest-
ment decisions.  Removing the need for  annual 
determinations, Oftel has set a broad framework 
of controls within which  BT  has  the flexibility 
to  set  its  own  charges  for  the  period  August 
1997-July  2001.  Meanwhile,  as  the  market  be-
comes even more competitive, less direct regu-
lation of interconnection charges is  expected to 
come into place. 
Italy: performing better than  Europe 
Growth  of the  Italian  telecommunications 
market  performed  better  than  the  European 
average.  The telecommunications  market grew 
by  9.4% in 1997,  and is  expected to increase by 
10.0% in  1998. 
The  Italian  telecommunications  services 
market is predicted to grow at a higher rate than 
European average.  The same  trend is  expected 
both  for  fixed  network  voice  revenues,  and 
mobile voice revenues. 
Competition  is  bringing  down  tariffs  and 
pushing  up  demand  for  higher speed  services. 
ISDN  and  other services  are  forecast  to  grow 
relatively  quickly.  Value  add  network  applica-
tions  and enhanced services  are  also  predicted 
to grow as base level tariffs fall. 
Investments  for  fixed  network  and  mobile 
infrastructure  picked  up,  as  well  as  the  con-
struction  of wireless  infrastructure  based  on 
DECT technology. In the terminal sector, cellu-
lar  telephony  played  the most important  role. 
Satellite  communication  systems  and  services 
are also earmarked for high growth. 
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In  the  mobile  sector  both  the  two  GSM 
operators,  have  seen  1997  as  another booming 
year in number of  subscriber as well as revenue. 
Many subscribers were attracted by the prepaid, 
rechargeable  card offer.  Further growth will  be 
generated by the award of a third mobile license 
for  a Personal Communication Network (PCN) 
mobile  phone  service,  operating  on  the  DCS 
1800,  expected by  mid  1998.  In 1997  Italy  had 
11  million  cellular  subscribers,  with  the  top 
subscribers'  share  (a  record  breaking  21 %)  in 
Western Europe. The number of mobile service 
subscribers  is  expected  to  double  within  the 
next four to five  years. 
In  August  1997  the  government  approved 
the Regulation aimed at implementing EU libe-
ralisation  directives  in  cable  TV,  mobile  com-
munications, open network telephony, as well as 
the  guidelines  regarding  interconnection,  uni-
versal  service,  licensing  and  data  protection. 
The  Italian  Parliament  finally  approved  the 
terms for  the constitution of the national Tele-
communications Authority, expected to be fully 
operational  by  mid  1998.  Its  chairman  was 
appointed by the government last December. In 
October  1997,  the  government disposed  of its 
remaining 44.7% stake in Telecom ltalia, raising 
some  $  15.1  billion,  with  the  initial  sale  of a 
nine percent stake  to  a  group  of 14  investors, 
mostly Italian banks and insurers, and most of 
the  remaining  stake  to  over two  million  small 
investors. Although the Italian government will 
hold a golden share in  the new privatised Tele-
com Italia,  giving  its  veto  rights,  this will  dis-
appear in three years. 
Last November  a  Memorandum of Under-
standing was  signed to create a digital platform 
for broadcasting and receiving pay-TV channels 
via  cable  and  satellite.  Telecom Italia will  own 
40%  of the joint-venture, Canal  Plus  30%  and 
RAI, Mediaset and Cecchi Gori 10% each. The 
agreement is  now waiting for approval from the 
Italian and European antitrust authorities. 
Spain: improving the infrastructure 
The  Spanish  telecommunication  market 
expanded  by  6.7%  in  1997  and  is  expected  to 
improve to a 8.6% annual growth in 1998. 
The  Spanish  telecommunication  services 
market is  forecast to show higher than average 
growth rates in  1998.  Fixed voice  revenues are 
forecast to grow gradually, as PSTN penetration 
and  call  volumes  continue  to  climb.  Mobile 
voice revenues are forecast to grow very quickly, 
as  competition  gets  underway,  while  1997  has 
seen a huge increase in mobile handset penetra-
tion. Only one more mobile phone operator will 
be allowed to compete with the two  GSM net-
works in the short term. 
ISDN  is  predicted  to  grow  as  demand  for 
data and voice connections increases, driven by 
value added applications and, to a lesser extent, 
Internet access demands. 
For fixed  networks the Spanish government 
resolved to  introduce limited competition from 
January 1, 1998, with two national carriers and a 
third carrier  created  by  cable  television  opera-
tors allowed to link up their networks and offer 
voice telephony services. 
The  privatisation  of Telefonica  was  com-
pleted in February 1997  with the sale of 20.9% 
of the  shares  the  Government still had in  the 
group.  Telefonica  is  expected  to  cut  interna-
tional  tariffs  around  20  percent  in  twelve 
months  to  face  competition  of  "call  back" 
operators, offering cheaper international phone 
prices.  Its  last  reduction of around 8.8  percent 
was  effective  in  April.  Telefonica's  domestic 
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Other countries 
In  the  Nordic  region,  fixed  network  voice 
revenues are forecast to grow only slightly,  due 
to  a  high  PSTN  penetration  and  the  high 
penetration of mobile telephones. Mobile voice 
revenues  have  grown  substantially  despite  in-
tense competition, and in Denmark and Finland 
growth rates will soon start to slowdown. Much 
of the  growth  will  come  from  the  business 
sector  in  the  areas  of enhanced  services,  data 
and  value-added  networks.  ISDN  and  demand 
for  other data and voice  connections will  con-
tinue  to  grow,  driven  by  value-added  applica-
tions,  demand for  higher speed Internet access 
(especially in  Norway), and falling tariffs. 
In Switzerland,  fixed  network voice revenues 
are forecast to grow gradually. Demand for mo-
bile voice services, and ISDN is  set to continue 
to drive growth in 1998.  In April 1997  the Swiss 
Parliament approved  full  opening of the coun-
try's telecommunications market and the partial 
privatisation of Swiss Telecom. 
In the Netherlands  and Belgium,  competition 
is  beginning to take effect on local and national 
call  revenues, while  mobile voice  revenues are 
predicted  to  double  in  the  near future.  ISDN, 
frame relay and other managed network services 
are forecast to grow relatively quickly as  tariffs 
continue  to  fall.  All  remaining  restrictions  on 
the provision of telecommunication services in 
the Netherlands were removed on July 1, 1997. 
An increase in PSTN penetration and  call  vol-
umes is  expected in Belgium for  1998. 
Austrian  telecommunications  services  1997 
growth  came  from  a  rapid  increase  in  mobile 
call  revenues  and  data  services.  This  trend  is 
confirmed  for  1998.  Fixed  telephone  networks 
are  also  set  to  grow  in  the  next  years.  Until 
1998, fixed voice services remain a monopoly of 
the  state-owned  PTA.  Potential  new  operators 
for the fixed  line business are emerging. 
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The  healthy  economic  environment contri-
buted  to  the  Irish  telecommunication  market 
growth in  1997. The Commission accepted the 
Irish government's request for full liberalisation 
to be set for the year 2000. The liberalisation of 
alternative infrastructure is set in July 1997, and 
the liberalisation of direct international connec-
tion for mobile networks in January 1999. 
In Portugal  and  Greece,  the  telecommunica-
tions market grew substantially in 1997.  Mobile 
telephony showed a steady growth. PSTN usage 
and  ISDN  demand  should  accelerate  in  1998, 
due  to  the  underdevelopment  of  the  tele-
communication market  in  both countries.  The 
EU authorised both countries to delay full  libe-
ralisation  of their  telecommunication  service 
market until January 1,  2000. 
ii.  Trends by produd segment 
Telecom equipment 
European  telecommunications  equipment 
providers  recorded  positive  4.1%  business  per-
formance  growth  in  1997,  led  by  technological 
know-how, research & development and product 
ranges in  the mobile equipment area. However, 
different product markets are forecast to grow at 
different rates and many of them will  compete 
against each other. 
Public network equipment: 
enhancements and new licences 
The public network equipment market grew 
by 0.8 % in  1997,  and is  expected to grow by an 
improved 1.7% in  1998. 
Growth  in  the  public  equipment  sector  is 
mainly due to  the development of many GSM 
networks,  the  development  of cable  television 
telephony  networks,  and  the  growing  demand 
for  multimedia,  and  the  Internet.  Demand for 
GSM  technology  included  base  stations  and 
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base  station  controllers,  operations  and  main-
tenance centres. Mobile infrastructure providers 
are  opening  maintenance  centres  to  minimise 
carriers'  initial  investments  and  support  incre-
mental capacity increases on GSM networks. 
Agreements 
The most important agreements within  the 
public telecommunications area include: 
- Agreements  between  private  telecommuni-
cations equipment and information technol-
ogy providers to combine office and Internet 
work-group  applications  with  digital  phone 
technology  for  unified  messaging  solutions 
(voice,  fax,  e-mail  and  Internet  services) 
over digital GSM network; 
- Agreements  between  telecommunication 
equipment  providers  and  Internet  tech-
nology  partners  to  speed  the  development 
of IP  I ATM  networks  for  traffic  and  cost 
optimisation  in  future  broadband  services 
networks for multimedia; 
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Global European Network agreement among 
major  telecommunications  operators  in 
Europe  to  create  high  quality  trans-Euro-
pean digital telecommunications network to 
improve  the quality  of trans-European  net-
work telecommunications services; 
Co-operation among mobile equipment sup-
pliers to define a common Wireless Applica-
tion Protocol to bring advanced applications 
and  Internet  content  to  digital  "intelligent 
mobile phones"; 
- Agreements  between  telecommunications 
equipment suppliers  and  software  suppliers 
on  deployment  of dial  access  solutions  to 
route digital  cellular phone calls  directly  to 
data networks and the Internet; 
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- Joint research co-operation of telecommuni-
cations  equipment  providers  with  server 
technology  providers  for  the  use  of server 
technology  in  multiprocessor  high-speed 
fault-tolerant  versions  of  new  switching 
systems; 
- Joint pilot projects of mobile telephone ope-
rators, mobile equipment suppliers and large 
users  to  evaluate  the  viability  of  secure 
intranet access  using GSM technology  in  a 
virtual private network. 
Investments 
The installation of fibre optic cables and fast 
data transmission systems  is  pursued by  natio-
nal  carriers  and  telecommunications  services 
operators  to  achieve  unprecedented  capacity 
levels and exploit new services market opportu-
nities emerging with the Internet. 
Major investments driving public equipment 
business  growth  are  strong  in  those  areas 
affected by: 
- Fixed  networks  expansion  and  modernisation 
programmes  by  national  telecommunications 
network providers. These encompass invest-
ment  in  transmission  and  network  access 
equipment.  Asynchronous  Transfer  Mode 
and SDH transport networks are in demand 
as  key  component for high capacity services 
such  as  carrying  Internet  traffic  across  re-
gions (Sweden, Belgium). The Nordic coun-
tries  are  investing  in  the  installation  of 
dense  WDM  (Wavelength  Division  Multi-
plexing)  technology,  in  order to  handle  the 
increasing  amount  of services  being  trans-
ported  in  the  fibre  networks  without  the 
need of laying new fibres on congested long-
distance routes. In Spain GSM Fixed Cellu-
lar Terminal systems have been delivered to 
small-business  subscribers  to  provide  them 
with  fixed  telephony  services  over  radio. 
Wide  area paging  networks  are  also  under-
going capacity expansion initiatives; 
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- Existing  cellular  networks  expansion,  required 
to  support more traffic  and  relieve  conges-
tion (Portugal,  France, Greece). Upgrade of 
cellular networks  for  dual  band  telephones, 
one  band  for  GSM and  one band for  DCS, 
has started to allow better quality and lower 
prices for  cellular phone calls (France, Ger-
many, Denmark, and Sweden); 
- New  cellular network infrastructure investments, 
especially  for  DCS1800  GSM  mobile  tele-
phone  network  after  the  granting  of new 
mobile licenses (Italy,  Portugal, Austria); 
Virtual private networks,  soon  to  become  an 
attractive investment as  the coming deregu-
lation is  expected to drive prices down. 
New products 
ISDN  and  ATM  switch  manufacturers  are 
enhancing  their  products  to  make  voice,  data 
and  image  integration  possible  over  the  net-
work.  They  offer  additional  advantages  in  the 
form  of remote site aggregation  for  Basic  Rate 
applications, multi-site flexibility, aggregation of 
high-speed  applications,  integration  of  voice 
and  data  switching.  ISDN  traffic  can  also  be 
concentrated  to  multiple  sites,  eliminating  the 
need  for  multiple  leased  lines  and  allowing 
more  flexibility  on  the  network.  Newly  intro-
duced technologies contribute to accelerate up-
grades and replacements. They include: 
- Copper  Broadband  Access  ADSL  systems 
enabling operators and service  providers  to 
offer  high-speed  Internet  access,  remote 
LAN access, switched broadcast video, video 
conferencing  and  other  services  requiring 
high  bandwidth  in  the access  network. The 
system  can  be  deployed  by  local  exchange 
carriers,  competitive  access  providers  and 
Internet service providers; 
- GSM/DCS  microcellular  base  transceiver 
stations  specifically  designed  for  focused 
coverage and capacity solutions; 
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- Optical  networks  based  on  dense  WDM 
(Wavelength Division Multiplexing) technol-
ogy,  multiplying the capacity of existing fibre 
links several times; 
- Fixed  Cellular  Terminal  (FCT)  systems 
enabling  telecommunications  operators  to 
provide fixed  telephony services  over radio. 
With  subscribers  being  connected  to  the 
network with a fixed  terminal, the FCT sys-
tems have  the advantage of delivering serv-
ice to a greater number of subscribers in less 
time, with  no need to lay  cable to each and 
every potential subscriber; 
- Products based on voice gateways that allow 
voice calls to  be sent over Internet protocol 
(IP)  networks.  These products give  Internet 
service providers the ability to offer their cus-
tomers voice  calls  through  their computers 
while they are logged onto the Internet; 
- Multi-service  network  switches  providing 
both native  ATM  and Frame Relay  switch-
ing  to  support  high-bandwidth  backbone 
applications,  such  as  LAN  interconnection, 
circuit emulation, voice, and video; 
- Increasing attention is  given to WLL (wire-
less  local  loop)  technology,  based  on  the 
. DECT  (Digital  Enhanced  Cordless  Tele-
communications)  standard.  This technology 
allows  for  larger  intervals  between  trans-
mitters  for  cordless  telephones  than  the 
traditional  50  to  300  metres  of traditional 
cordless technology. 
Private network equipment: 
adding value to communications 
The private  network  equipment market  re-
corded a 6.9% growth  in  1997,  and is  expected 
to grow by 6.7% in  1998. 
Factors  which  influence  end-user  demand 
patterns for private network equipment include 
service, new capabilities, and integration. 
Users  demand  new  wireless  capability  for 
the  on-premises  telecommunications  products 
they purchase, even if they do not now need it. 
The same needs exist for  PBXs,  LANs and on-
premises  hubs  and  routers.  Users will  want to 
be able to add wireless LANs (radio or infrared) 
or wireless phones to the systems at a later date. 
Integration relates  to  the  ability  to  connect 
PBXs,  Key  Systems,  routers,  legacy  data  and 
video-conferencing  equipment  to  have  voice, 
data and image  consolidated into one managed 
service, is  increasingly demanded. 
Growth is  occurring especially 
in the following segments: 
- Digital hybrid telephone systems; 
- Digital cellular technology; 
- Video-conferencing solutions; 
- Pagers; 
- Cordless phones connected to PBXs 
and key systems. 
Growth  of  mobile  telecommunications 
equipment is strictly related to the development 
of business-catered  services  (Internet,  e-mail, 
paging, voice mail). To  address this opportunity 
manufacturers are focusing on the possibility of 
using  GSM-handsets  for  data  transmission. 
They  are  equipping  new  smaller  and  lighter 
handsets with fax,  PC-board, and stand-by time 
expansion. 
Mobile phone providers focus  is  particularly 
strong in the following areas: 
- Development of standard handsets; 
- Intelligent user-friendly interfaces; 
- New applications, such as  information 
services and Internet access; 
- Easy connections with laptop computers 
or special dialing codes; 
- Link of mobile phones to company's 
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- Link of mobile phones to third parties 
with "loyalty factors"; 
- Technology miniaturisation; 
- PC cards with a built-in GSM phone 
for portable and network computers; 
- Mobile phones integration in vertical 
solutions. 
Among  segments  with  lower  growth,  fax 
business dynamics is  impacted by  falling prices, 
the  introduction of multifunction  devices,  and 
by  the  increase  in  sales  of fax  modems  con-
nected to computer systems. 
Telecommunications services: time 
to market for Internet access leadership 
The telecommunications services market grew 
by  8.6%  in  1997,  and is  expected to  decelerate 
slightly to a 7.7% growth in 1998. 
The  telecommunications  services  competi-
tive  environment is  undergoing major changes 
as  liberalisation  and  new  technologies  con-
tribute  to  shape  new  market  dynamics  and 
opportunities. 
Alliances  between  national  carriers  and  re-
gional or national electricity utilities are among 
the most preferred approaches to  expand cross 
borders in  Europe by  launching regional/natio-
nal  telephone companies. 
A  growing  requirement  for  advanced,  high 
quality services to meet the increasingly critical 
nature of the Internet for businesses has driven 
the growing  demand for  Internet Services Pro-
viders (ISP). The emergence of ISPs  is  counter-
vailed  by  the  entrance  of all  major  telecom-
munication network suppliers into the Internet-
related business  (access  services,  Internet tele-
phony,  value-added  services).  Competition  is 
particularly  keen  in  Internet phone services  as 
no license  is  required to  run an Internet-based 
telephone service. 
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Public networks are focusing  on developing 
long  term  partnerships  with  large  businesses 
offering new network services,  as  well  as  plans 
to  upgrade their own internal networks as  part 
of their effort to stay competitive. 
Phone companies are  undergoing initiatives 
to  provide  franchise  networks  with  advanced 
communications infrastructure, while marketing 
agreements with software suppliers are aimed to 
promote  the  online  connection  interface  and 
software among users. 
Mobile telephone services 
The mobile  telephone  services  market  will 
be  stimulated  by  strong  user  demand  for  all 
forms  of wireless  technology.  Growth  will  be 
driven  by  privatisation  and  deregulation  of 
mobile  operators,  together with  an  increase  in 
the  availability  of licenses,  lower  tariffs  and 
affordable  portable  devices.  Alliances,  joint-
ventures and international acquisitions are also 
determining new competitive fronts. 
UK  and  Scandinavian  markets  have  the 
lowest tariff levels  in  Europe,  as  price  has  be-
come  one  of the  key  factors  with  the  intro-
duction of strong competition into the markets 
since 1996. Increased competition is expected to 
bring  tariffs  down  in  all  the  other  European 
countries, together with the introduction of  sub-
scriber  packages  aimed  at  attracting  different 
types of users. 
Most national regulators are willing to intro-
duce  cost-based  principles  in  mobile  inter-
connection similar  to  those  currently  used  for 
fixed-network  communication.  This  will  have 
the effect of reducing of further  mobile tariffs 
and also the price of calls to mobile telephones 
from  fixed  networks.  The expected  integration 
of mobile and  fixed  services  will  bring mobile 
costs  under central  control  via  a  common bill 
and will  lead operators to  integrate mobile and 
fixed  facilities into a single corporate strategy. 
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In the  short term,  increased  growth  in  the 
mobile  market  may  have  other significant  im-
plications.  Ongoing liberalisation,  new  technol-
ogies and increasing standardisation will  permit 
mobile's  operators'  wireless  infrastructures  to 
compete  with  fixed  networks  in  Europe,  par-
ticularly  for  voice  services  in  the  local  loop. 
Wireless  local  loop  can  become  a  reality  as  it 
can  offer  quicker  installation  time  and  ensure 
quicker return on investment for new local loop 
service providers. 
Until  now  operators  have  focused  on  the 
voice market. As GSM subscribers increase, and 
margins  are  squeezed  by  intensified  competi-
tion,  operators will  have  to  look  for  added  re-
venue  in  services  other  than  pure  voice,  with 
new  applications  such  as  data  and  multimedia 
services. Operator differentiation is  likely to be-
come a key  element to  maintain market share. 
The integration of voice,  data and video  facili-
ties  is  expected to  drive  new market growth in 
the global business market for  mobile  commu-
nications in  1998. 
Meanwhile industry and operators initiatives 
will  be  leading soon to  the long  awaited third 
generation  standards,  based  on technology  en-
abling the so-called "universal phone" working 
anywhere  and  suiting  voice,  data,  multimedia 
video  communications  and  paging  communi-
cation.  Universal  access  capabilities  will  even-
tually  supersede  second  generation  GSM's 
roaming  capabilities,  even  enhanced  through 
satellite  technology.  While  technology  for  the 
third  generation of mobile  phones  is  expected 
to  be  available  soon,  its  adoption  by  mobile 
operators to  build universal phone systems will 
face  a  number  of issues.  As  far  as  European 
operators  are  concerned,  the  most  important 
one will  be  the protection of recent or current 
investment in  GSM platform infrastructure and 
mobile end-user terminals. European and other 
countries'  operators  Alcatel,  Bosch,  Italtel, 
Motorola,  Nortel,  Siemens,  and  Sony  formed 
the  UMTS  (Universal  Mobile  Telephone  Sys-
tem) Alliance to develop the third generation of 
wireless standard. UMTS aims to enable future 
customers,  demanding  for  combined  mobile 
and  multimedia features,  to use  existing  GSM 
phones  for  voice  and  W-CDMA  (Wide  Band 
Code Division Multiple Access)  for  multimedia 
services.  GSM-based  third  generation  systems 
are  backed  also  by  Japanese operators.  By  con-
trast most US  operators and some Asia/Pacific 
operators currently back  a  system that is  com-
patible  with  narrow-band  IS-95  CDMA,  the 
digital  standard adopted  in  those regions.  This 
makes  it  unlikely  that  there  will  be  one  uni-
versal  handset  and  service  in  the  future,  but 
there will  be a family of two  or three standards 
possibly internetworking to  enable users to use 
one system. 
Switched data  services 
Online  service  subscribers  growth  is  also 
maintaining a  high  pace  (almost  in  the  region 
of three digits  in numbers of subscribers). In a 
very  highly  competitive  environment  online 
service  suppliers  are  building on the  business-
sector  and  focusing  on  proven  consumer  seg-
ments.  They are  launching  enhanced products 
and  services  for  the  business,  technical,  and 
professional  sector,  and  extending  both  the 
content and language base. 
In  the  near  future,  there  will  be  a  natural 
move to ISDN and ATM lines as  end-users will 
require  high-quality  bandwidth.  More  invest-
ment will  be  needed for  network redesigns in-
cluding new routers and switches. There is com-
mon consensus about ISDN's bright future also 
in small  and  medium enterprises,  if the  rental 
and equipment costs can be brought down to  a 
reasonable level.  As  new ATM services start to 
compete with  each  other,  costs  are  falling  and 
companies are coming up with more innovative 
tariff structures. Table  7 
!T Penetration by 
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TT/GDP 
% 
·>, 
" 
Western Europe  2.26 
EU  2.23 
Germany  2.10 
France  2.41 
UK  3.24 
Italy  1.44 
Spain  1.34 
Austria  1.96 
Belgium/Luxembourg  2.23 
Denmark  2.87 
Finland  2.50 
Greece  0.86 
Ireland  2.04 
Netherlands  2.79 
Norway  2.53 
Portugal  1.36 
Sweden  3.36 
Switzerland  3.06 
us  4.08 
Japan  2.51 
Source:  FITO. !DC OECD 
Convergence  of Frame  Relay  and  ATM  is 
starting to  yield  hybrid services  combining the 
best of both technologies.  There will  be grow-
ing  demand for  hybrid Frame Relay/  ATM  net-
works that carry all  traffic - including voice and 
video. 
The ICT Market ;,, Europe 
IT per  Number of  Number of 
Capita  Business PCs  PCs per 100 
ECU  per 100 White  Population 
Collar Workers 
421  52  17 
405  54  16 
486  44  19 
499  56  16 
490  55  21 
249  44  9 
157  48  8 
438  50  16 
462  51  15 
751  64  33 
476  60  23 
76  36  12 
292  78  15 
548  66  26 
695  91  32 
117  34  13 
745  75  29 
1,009  76  32 
870  103  46 
713  18  12 
Wireless data: GSM is  marking the beginning 
of the  evolution  of very  flexible  wireless  data 
communications.  In  the  marketplace  this  has 
meant the realisation  that wireless data can be 
easy to  use and reasonably fast,  although more 
fragile  connection,  slower  data  speeds,  and 
higher call  charges must be taken  into account. 
GSM  also  provides  a  baseline  for  cost  and 
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Figure 9 
ITIGDP versus 
per Capita GDP 
in  ~#stern Europe.  1996 Table 8 
Telecommunications 
Penetration  ~Y Count1y 
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Inhabitants  Households 
(000)  (000) 
Western Europe  384,450  150,459 
Germany  82)40  37,264 
France  58,270  22,385 
UK  58,780  23,192 
Italy  57,250  20,010 
Spain  39,220  11,909 
Austria  8,070  3,081 
Belgium/Lux.  10,530  4,251 
Denmark  5,230  2,389 
Finland  5,130  2,121 
Greece  10,500  3,614 
Ireland  3,590  1,062 
Netherlands  15,600  6,450 
Norway  4,390  1,811 
Portugal  9,820  3,419 
Sweden  8,870  4,171 
Switzerland  7,060  3,330 
Bulgaria  9,016  2,950 
Czech Republic  10,400  4,012 
Hungary  10,239  4,015 
Poland  38,646  12,668 
Romania  22,703  7,093 
Source:  EITO Task  Force 
performance  against  which  other  services  are 
compared.  Services  network  are  offering  full 
support  for  three  basic  data  services:  short 
message service (SMS), fax,  and switched data. 
The JCT Market in Europe 
Main Lines  Mobile  CaTV  %of 
per 100  Subscribers  Subscribers  Digital 
Inhabitants  (%)  per HH  Main Lines 
in%  (%) 
50.9  9.1  27.7  84.6 
53.8  6.7  47.5  81.5 
56.6  4.3  10.2  97.6 
52.3  11.6  7.3  93.3 
44.1  11.2  0.1  85.1 
39.3  7.6  15.9  67.4 
48.4  7.4  28.2  72.0 
47.2  5.0  88.5  73.7 
63.1  26.5  41.0  84.2 
55.8  29.1  38.8  95.0 
50.8  4.9  0.1  42.6 
38.7  7.4  49.0  83.0 
54.0  6.5  91.5  80.2 
56.9  28.7  39.4  92.0 
38.2  6.8  3.2  78.6 
68.0  28.1  42.4  96.2 
64.4  9.4  75.4  75.3 
29.4  0.4  4.7  6.8 
27.1  2.0  19.7  33.0 
26.2  4.6  28.1  71.2 
16.6  0.6  24.0  49.4 
14.0  0.1  29.7  25.4 
Cable 
The  ability  to  add  telephone  services  to  a 
cable TV package  has  proved  a  winner,  and  is 
likely  to  remain crucial  for  the future of cable. 
The  past  two  years  of progress  in  cable  sub-
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scription in the UK coincides with cheap phone 
deals from cable companies. The growth of on-
line services must also add to cable's attraction, 
and the prospect of digital  transmission of TV 
and  telephone  combined  makes  the  future 
look even brighter. Digital technology will be at 
its  best  on  cable,  giving  much  capability  and 
flexibility for users. 
Cable  is  expected to  hit 40%  market pene-
tration by the end of the decade in the UK, and 
to  grow  substantially  also  in  the  other  major 
countries.  However  the  cable  industry  is  not 
performing as strongly as  in the US, and much 
of this is related to its take-up effect on pay-TV 
For  cable  companies  competing  with  better-
quality  established  European  TV  channels  is 
tough  especially when  programming for  multi-
channel television is perceived low quality. 
60  80  100 
Relative Market Position 
1.3. Europe as a Consumption Area 
1.3.1. IT and Telecommunications 
Penetration 
For the fifth  year in a row the European IT 
market growth is  lower than the global average. 
Although  the  recovery  in  economic  and  con-
sumer  demand  profiles  have  been  driving  in-
creased  growth  dynamics  in  the  IT  national 
markets, this is  not enough for Europe to over-
come the heterogeneity of IT adoption. 
Digitalisation  of telecommunications  infra-
structure  has  progressed  across  all  countries, 
while  penetration  of mobile  connections  con-
tinued to increase faster in  the most developed 
and economically stronger regions. 
The  higher  intensity  of investment in  ICT 
technology and services by the Nordic countries 
and the UK is  confirmed, as in past years,  also 
for 1997. 
Figure 10 
Western European IT 
Vertical Market,  1997 
* ACM:  Agriculture, 
Construction, Mining Part One· EITO 98 
1.3.2. Ia  Adoption by Industry 
Banking is  expected to continue leading ICT 
spending  growth  throughout  1998,  as  it led  in 
1997.  Year  2000,  Euro and the  internationalisa-
tion  of  banking  markets  are  increasing  the 
potential for  ICT spending growth in banks, as 
systems requirements become less localised and 
country  specific.  Although  low  availability  of 
core applications prevents banks from accelerat-
ing change of proprietary core systems with new 
off-the-shelf integrated solutions, pressures from 
the  competitive  environment  urge  application 
upgrade decisions to  be taken within months. 
The  manufacturing  sector  is  undergoing  a 
major  restructuring  process,  with  accelerating 
re-organisation  and overhead  streamline taking 
place  at  all  major  industrial  groups  in  central 
Europe. Nordic competitors have already under-
gone  their  restructuring  a  couple  of years  in 
advance. This process has reshaped ICT budget 
priorities with the spin-off of IT functions  into 
private  outsourcing  suppliers,  an  increasing 
focus  on  core  application  development,  the 
adoption  of Intranets  to  connect sub-suppliers 
as  well  as  customers. IT processing needs have 
increased coupled with accelerated adoption of 
data-warehouses  and  work-group  applications. 
The discrete  sector  suffers  from  a  rather slow 
take  up  of IT  investment  in  small  enterprises 
(less  than  50  employees)  whose  ICT  purchase 
intentions are suffering the most from low busi-
ness confidence and too expensive support and 
integration services offer from the channel. 
Central  government  ICT  spending  plans  for 
1997  have been frozen  in most European major 
economies.  The  good  news  continue  to  come 
from  the UK,  despite some controversial learn-
ing experiences from the private Finance Initia-
tive  outsourcing contracts.  Also  Mediterranean 
The ICT Market in Europe 
countries  (with  the  exception  of Italy)  have 
started to give some positive signs of growth in 
ICT  spending  funded  through jointly  financed 
public and private  funds.  Local government  pro-
jects aimed to  put local administration services 
online are contributing to ICT spending growth. 
The increasing pace of outsourcing contracts 
is  shifting  increasing  shares  of spending  tradi-
tionally  held  by  end-users  in  different vertical 
markets in the hands of IT services outsourcing 
providers. This translates into increasing growth 
in  the business services  sector,  despite the nega-
tive  influence of other sub-verticals with a low 
adoption  rate  of IT,  or  buying  increasing  IT 
capacity at falling prices (SOHO segment, inde-
pendent consultants, lawyers, etc.). 
Retail is showing very interesting experimen-
tation  of Internet  online  shopping  combined 
with  advanced  marketing  techniques  based  on 
data-warehouses.  With  very  modest  growth  in 
consumer  domestic  markets  across  most  of 
Europe,  growth  is  in fact  sought and  obtained 
more  from  the  existing  customer  base  than 
from new customers. Loyalty card initiatives are 
already  being  upgraded  to  give  access  to  new 
financial services (delivered by retailers in com-
petition  or  in  co-operation  with  large  banks). 
This  is  happening  across  many  markets  from 
the UK to Portugal,  irrespective of the level of 
retail industry concentration. However the large 
number  of conservative  small  to  medium  re-
tailers  is  offsetting  the  positive  impact  of IT 
spending growth  from  the most pioneering re-
tailers,  especially  in  the  Mediterranean  region, 
and despite a very high potential, retail still fails 
to deliver strong ICT spending growth. 
The combination of new cellular and  satel-
lite  technology  and  direct  access  to  Intranets 
is  helping  improve  transport  efficiencies,  and 
opening  new  ways  of  delivering  up-to-the-
minute updates of transport and delivery status. 
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The  deregulation  of the  airline  industry  with 
new  operators  coming  on  board  is  increasing 
network  and  processing  capacity  needs  with 
positive effects on ICT spending, although some 
economies  are  sought  through  co-operation 
agreements to  share  information systems.  New 
more  accurate  transport  control  systems  based 
on  Internet  and  satellite  technology  will  also 
accelerate  core  applications  upgrades  in  the 
short term.  The only  warning  relates  to  infra-
structure:  airports  and  networks  may  soon  be 
overcrowded. 
Utilities are a small market, but the potential 
is very high,  as  they are being privatised across 
many countries and many of them are consider-
ing  expanding  activities  on  multiple  gas-water-
power business. The Year  2000  problem  is  giv-
ing  the right-on-time  chance to  think about it, 
especially  in  the  UK,  where  mergers  and  con-
solidation across  various  privatised  utilities are 
driving  more  demand  for  systems  integration 
and application development services, especially 
for accounting and billing systems. 
The net result of the evolving  tangled web 
of relationships between telecommunications  and 
IT  companies  is  of  a  very  strong  business 
growth,  for  those  suppliers  who  have  been 
focusing  on  the  telecommunications  industry 
sector.  Demand  for  server  hardware,  new  ac-
counting  and  billing  systems  as  well  as  data-
warehouses has increased to manage and moni-
tor the delivery of increasingly enhanced voice 
and data network services.  Network  computers 
and jointly marketed products especially in the 
areas  of Internet  software  access  and  applica-
tions will  enable telecommunications operators 
to provide end-users with an enhanced telecom-
munications services delivery. 
1.4. Europe as  a Production Area 
1.4.1. Current Status in Employment 
and Production 
Employment  in  the  IT  industry  declined 
from 940,000 in  1995  to 935,000 people (or 1.1% 
of European employees) in 1996.  The hardware 
sector was  particularly affected  by  this  decline, 
mainly due to  the headcount downsizing trend 
of major  hardware  vendors  in  Europe.  Con-
servative  estimates  indicate  a  reduction  of 7% 
of the  hardware  segment.  Employment  went 
from some 220,000  people in  1995  to 205,000  in 
1996. 
The  software,  services,  and  distribution 
channel  segments  showed  a  slight  increase  in 
employment, accounting for  730,000  employees 
in 1996  (720,000  in 1995).  The demand for  soft-
ware  applications  and  tools  continued  to  be 
strong  justifying  the  setting  up  or  expansion 
of  current  R&D,  production/localisation  or 
distribution  facilities  by  software  providers  in 
Europe.  Headcount  increase  in  the  services 
sector resulted from  the following trends: 
- The  Year  2000  and  the  Euro  conversion 
issues  generated  more  demand  for  devel-
opers and programmes skilled in all types of 
new or old generation language code devel-
opment. 
- The deployment of Internet-based hardware 
and software technology started to generate 
increasing  demand  for  Internet  technology 
skilled  staff,  rarely  available  in  IT  depart-
ments. 
- The  increasing  outsourcing  of  functions 
(desktop computers build-to-order outsourc-
ing  of  PC  manufacturers  to  distributors, 
hardware,  network  and  software  services 
support,  marketing  and  communications 
functions) had led to an increase in  induced 
labour  in  the  services  sector  including 
channel players and software partners. Part One · EITO 98 
Rapid  expansion  in  IT,  and  telecommuni-
cation  industries  has  created  massive  skills 
shortages and firms  offer available  talent start-
ing  salaries  and  employment packages  that are 
probably unbeatable. This is particularly true in 
the  IT  services  sector,  where  the  shortage  of 
skills in emerging technology areas, as well as in 
discontinued programming techniques (used to 
develop  applications  that  must  be  made  Year 
2000  compliant)  has  determined  relevant  in-
creases  in  charge  out rates  and payroll.  In the 
UK alone, industry needs 30,000 IT recruits but 
there  are  only  10,000  computer  science  and 
information  systems  graduates  coming  out  of 
UK universities. Companies are not just looking 
to  fill  technical  vacancies  but are  prepared  to 
consider  more  general  IT  skills  for  sales  and 
marketing  support  or  consulting.  As  a  result, 
the  ICT  sector  represents  a  big  employment 
opportunity for the coming years. 
Employment  in  the  telecommunications 
sector  has  declined  from  1,100,000  in  1995  to 
1,050,000  in  1996.  The  liberalisation  and  re-
structuring of the  sector has  focused  attention 
on  cost  control,  productivity  comparisons  and 
the  need  for  corporate  competitiveness.  This 
has tended to accelerate the decline in  employ-
ment  in  traditional  public  telecommunication 
services.  However,  the  increasing  demand  for 
new  services  such  as  cable  services,  mobile 
services,  Internet  access  and  online  content, 
have partially offset this trend. 
1.4.2. R&D Effort 
Increasing competition and  higher sophisti-
cation of customers needs make ICT companies 
in  Europe  more  aware  of the  importance  of 
Research and Development efforts and of close 
co-operation between industry and  universities 
in the process of  enhancing new products. How-
ever,  R&D  requires  high  capital  investments, 
that are  not easily  fundable.  This may  lead  to 
increasing  consolidation  of ICT  industries  in 
Europe in the near future. 
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Unlike  manufacturing,  the  siting  of R&D 
labs  is  less  about  wage-rates  and  investment 
grants, but more about finding the skilled people 
to do the research. The use of information tech-
nology  and high-speed  communications means 
that  labs  can  be  built  exactly  where  the  ne-
cessary skills are found.  Pockets of expertise in 
technologies like electronics, software as well as 
genetics  and  pharmaceuticals  have  been grow-
ing  steadily in the UK in the past decade. Typi-
cally  based  around  universities,  these  have 
been identified and developed by multinational 
companies. 
In 1997 the European Commission harnessed 
and  refocused  its  research  efforts  within  the 
context of the Fourth Programme for  Research 
and  Development.  This  include  the  ESPRIT 
(European  Strategic  Programme  of  Research 
and  Development in  Information Technology), 
ACTS  (Advanced Communication Technology), 
and  Telematics  programmes  on  marketable 
products and services. 
Within  the  context  of the  ESPRIT  pro-
gramme, a  13  million ECU initiative,  aimed at 
investigating  new  ways  of learning  in schools, 
was launched. 
The  Fifth  Framework  Programme  for  Re-
search  and  Development  for  1999-2003  is  ex-
pected  to  be  issued  in  1998.  The  Programme 
brings together and extends the ACTS, ESPRIT 
and Telematics Applications programmes to pro-
vide a single, integrated programme that reflects 
the  convergence  of  information  processing, 
communications  and  media,  and  responds  to 
the need to integrate R&D with take-up actions. 
In  a  paper  entitled  "Towards  the  Fifth 
Framework Programme:  Scientific and Techno-
logical  Objectives",  electronic  commerce  has 
been picked out as one of the thematic areas for 
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the channelling of Europe's research and devel-
opment aid  between  1999  and 2003.  Tele-medi-
cine,  tele-education  and  multimedia  content 
applications  are  other  areas.  The  final  figures 
have  yet to  be  settled. The industry welcomed 
the  European  Commission's  new  emphasis  on 
application-centric  projects,  which  add  further 
energy  to  private  investment  already  available 
to fund viable projects in those areas. 
Major R&D private initiatives are: 
- UMTS  Alliance  (formed  by  Alcatel,  Bosch, 
Italtel,  Motorola,  Nortel,  Siemens,  and 
Sony)  to  develop  the  third  generation  of 
wireless standard; 
- Co-operation  between  telecommunication 
suppliers (manufacturers) and operators; 
- Joint  effort  to  develop  standard  Net  tele-
phony,  high-speed communications network 
systems,  interactive  multimedia  application 
software; 
- Strategic alliances to  ensure interoperability 
between  telecommunications  systems  and 
enterprise  data  networking  systems,  and  to 
integrate voice and data communications; 
- Co-operation in developing mobile terminals. 
1.4.3. Concentration, Mergers, 
Acquisitions and Co-operation 
in  the Jcr Industry 
Concentration 
In  1996 leadership positions have been turned 
around and mergers and acquisitions have given 
birth to  new players. 
The  number  of IT  companies whose  com-
bined market share  accounts  for  some 40%  of 
the Western European IT market increased from 
eight  to  nine.  The  overall  Western  European 
figure  hides different national dynamics, accord-
ing to  1996  indicators (figures are  for  data-pro-
cessing sector only,  excluding office products): 
Number of Leading IT Companies with Combined 
Market Share of 40% 
1992  1993  1994  1995  1996 
Austria  3  4  4  4  4 
Belgium  7  6  7  8  8 
Denmark  5  4  5  5  4 
Finland  4  4  5  4  4 
France  8  9  10  9  9 
Germany  4  6  6  5  7 
Greece  4  3  2  5  5 
Ireland  4  6  6  7  5 
Italy  2  2  3  3  5 
Netherlands  6  5  6  7  7 
Norway  5  7  8  7  8 
Portugal  4  3  3  3  4 
Spain  5  5  5  5  5 
Sweden  9  8  6  7  7 
Switzerland  7  7  6  6  8 
United Kingdom  9  10  9  7  11 
Western Europe  7  8  7  8  9 
These  variations  stem  from  differences  in 
the rate  and structure of growth,  and different 
alliances and acquisition initiatives that involved 
major national players across a number of coun-
tries. 
Mergers, acquisitions and co-operation 
The number of merger and acquisition deals 
in  the European ICT industry increased steadily 
in  1997.  This  rise  was  primarily  driven  by  the 
trend towards globalisation, which has led Ame-
rican companies to buy their European counter-
parts, as well  as  by  the attempt to increase mar-
ket  leadership  and  shareholder value.  The bu-
siest  areas  were  the  telecommunications,  soft-
ware  products and  services sectors.  In the tele-
communications sector, 62 were undertaken just 
in  the  first  half of 1997,  while  the  number of 
transactions in  the software  products and  serv-
ices sector increased to  196,  in the same period. 
Mergers  and  acquisition  activity  in  Europe  is Table 9 
EU Trade ~y Count1y. 
Ojfice Machines and 
EDP Equipment,  /996. 
Million ECU 
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EU  Non-EU  us  Japan  4 Tigers  Row  Total 
EU  Import  43,403  630  11,479  6,880  6,667  10,793  79,852 
Export  46,587  2,386  5,087  1,426  1,302  6,091  62,879 
Trade Balance  3,184  1,756  - 6,392  - 5,454  - 5,365  - 4,702  - 16,973 
Germany  Import  7,116  222  2,186  2,328  2,421  1,077  15,350 
Export  6,623  672  643  135  183  1,257  9,513 
Trade Balance  - 493  450  - 1,543  - 2,193  - 2,238  180  - 5,837 
France  Import  6,470  49  1,502  698  1,412  785  10,916 
Export  6,126  252  452  31  97  1,044  8,002 
Trade Balance  -344  203  - 1,050  - 667  - 1,315  259  - 2,914 
UK  Import  7,102  79  2,898  1,237  2,482  1,546  15,344 
Export  9,771  432  1,920  768  388  1,434  14,713 
Trade Balance  2,669  353  - 978  - 469  - 2,094  - 112  - 631 
Italy  Import  4,205  31  543  169  554  387  5,889 
Export  2,829  93  334  69  96  348  3,769 
Trade Balance  - 1,376  62  - 209  - 100  - 458  - 39  - 2,120 
Spain  Import  2,045  13  316  89  165  253  2,881 
Export  684  13  162  6  104  156  1,125 
Trade Balance  - 1,361  0  - 154  - 83  - 61  - 97  - 1,756 
Note:  Non-EL includes Iceland. Norway, Liechtenstein.  the Faroe Islands and Switzerland. 
expected  to  continue, driven  by  the  rapid  pace 
of technological  change  and  the  growing  trend 
toward convergence, combined with strengthen-
ing stock and  financial  markets which  are pro-
viding the resources to fund transactions. 
In  media  and  information  services  the 
number of transactions is increasing, as many of 
the companies that fall  into this category have 
begun to acknowledge the importance of being 
allied with the IT industry. Companies that sue-
cessfully address the convergence of media and 
information  technology  will  represent  highly 
attractive acquisition candidates. 
In  the support services  market  transactions 
are climbing, generating concentration especially 
among systems integrators. Key players recognise 
that scale matters as  the world moves to sophi-
sticated, mission-critical networks.  This market 
will  continue  to  have  players  trying  to  build 
mass  through  consolidation  strategies  in  the 
short term. 
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EU  Non-EU  us  Japan  4 Tigers  Row  Total 
EU  Import  6,017  344  2,874  571  772  1,541  12,119 
Export  6,419  491  729  191  496  6,164  14,490 
Trade Balance  402  147  - 2,145  - 380  - 276  4,623  2,371 
Germany  Import  767  129  536  153  215  355  2,155 
Export  686  151  152  22  78  1,984  3,073 
Trade Balance  - 81  22  - 384  - 131  - 137  1,629  918 
France  Import  603  12  259  59  79  183  1,195 
Export  781  41  52  8  103  837  1,822 
Trade Balance  178  29  - 207  - 51  24  654  627 
UK  Import  1,040  72  1,202  131  147  556  3,148 
Export  1,652  75  287  19  130  589  2,752 
Trade Balance  612  3  - 915  - 112  - 17  33  - 396 
Italy  Import  542  5  117  27  66  92  849 
Export  599  11  12  2  9  358  991 
Trade Balance  57  6  - 105  - 25  -57  266  142 
Spain  Import  759  10  213  18  23  62  1,085 
Export  165  1  14  0  6  461  647 
Trade Balance  - 594  -9  - 199  - 18  - 17  399  - 438 
Note:  Non-J::l!  includes  Iceland. Nor\vay.  Liechtenstein. the Faroe Islands and  Switzerland. 
Hardware deals reflected the industry's move 
towards  Internet/Intranet and  remote  comput-
ing  solutions. Among the  leading objectives of 
these deals there are  the  combination of inter-
networking with  remote access  technology, and 
the provision of complete solutions for Internet 
Service Providers. 
The  European  telecommunications  market 
will  undergo cross-border mergers between major 
carriers. Telecommunications operators are con-
sidering also hostile bids for  rival  large carriers 
to achieve critical  mass, while takeovers of na-
tional  telecommunications  companies  to  build 
geographic presence across Europe continue. 
An  increasing  number  of alliances  is  also 
driven by IT and telecommunication companies 
linking  with  media groups,  entertainment pro-
ducers and software computer companies. 
Table 10 
EU Trade by Country. 
Telecommunications 
Equipment,  1996. 
Million ECU Figure  11 
EU Total ICF Equipment 
Imports/Exports 
by Region.  1996 
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1.5. Trade in the European Union 
The  European  Union  continues  to  run  a 
trade  deficit  in  IT  and  telecommunications 
products.  The  negative  balance  worsened  in 
1996.  It passed from some- 17.7 billion ECU in 
1995,  to  - 18.2  billion  ECU in  1996.  Extra-EU 
exports  rose  by  21.8 %,  from  some  20  billion 
ECU in  1995  to some 24.4  billion ECU in  1996. 
The  telecommunications  market  continued  to 
drive exports growth. 
1.6. Eastern Europe 
1.6.1. General Trends 
The region of  East/East Central Europe con-
tinues to represent one of the largest IT indus-
try  opportunities in  the world,  with  overall  IT 
spending reaching an estimated ECU 6.8  billion 
in  1997  (combined  value  for  Czech  Republic, 
Hungary, Poland, Russia, Slovakia only). 
Once largely oriented to hardware sales, the 
East/East  Central  European  IT  market  is  in-
creasingly  focused  on  other  elements  of  IT 
spending, as  the economies of the region move 
to quasi stability and growth. While demand for 
basic  hardware  remains  strong,  particularly  in 
the larger markets  further east such  as  Russia, 
Poland  and  the Ukraine,  a  growing  amount of 
annual  IT  expenditures in the  region  are  now 
being generated from  sales of software,  profes-
sional  services  and  maintenance/support  serv-
ices. In particular, the markets of several of the 
larger states of East Central Europe (e. g.  Czech 
Republic,  Hungary)  are  beginning  to  display 
characteristics  similar  to  those  in  more  devel-
oped markets in terms of IT ratio expenditures. 
While  spending  on  information  technology 
has  grown  remarkably,  both the relationship of 
IT  expenditures  to  GDP  and  per  capita  IT 
spending reveal  that expenditures are still  con-
57 58 
European lnj(nmation Technology Observat01y · EITO 98 
siderably lower than that of the average country 
market of Western  Europe.  Table  12  illustrates 
that only the Czech Republic exhibits spending 
levels  which  match  those  of many  Western 
European  countries:  the vast majority  of East/ 
East Central European states spend  around or 
less than 1.9  percent of GOP annually on infor-
mation technology.  Similarly,  per capita spend-
ing  across  the  region  is  quite  low,  from  the 
Czech  Republic's  high  of approximately  ECU 
139  in  1996  to Ukraine's ECU 3 (see Table /3). 
Demand  is  increasing  for  telecommunications 
networks infrastructure (base stations as well as 
subscriber access equipment) including radio in 
the local loop. 
1.6.2. IT Trends by Product 
i. IT hardware 
The  country  markets  of  Eastern  Europe 
remain heavily  oriented  to  personal computers 
and PC-related technologies (PC add-ons, peri-
pherals),  which  accounted  for  the  largest  per-
centage  of IT  hardware  spending  in  the  1996-
1997  period.  Similarly,  other segments  such as 
the  low-end  office  equipment  market,  LAN 
internetworking  hardware  and  the  LAN  server 
market  have  experienced  considerable  growth 
over  the  last  several  years.  Reflecting  the  re-
gional  market's  low-end  focus,  the  computer 
systems  (mainframes,  servers,  workstations) 
segment  has  stagnated  in  several  countries  in 
terms of unit sales and value due to  reductions 
in  funding  for  public  IT  projects,  limited  de-
mand for  high  performance mainframes  and a 
decline in average system values for  serv~rs. In-
creasing demand for Unix servers was  recorded 
in  Hungary and Russia,  especially in the public 
administration, finance and telecommunications 
sectors. PC servers now represent the predomi-
nate multi-user platform. 
ii. Software and services 
Software and services represents one of the 
fastest growing sectors of the IT market in East/ 
East  Central  Europe  now  that  the  region  has 
entered a more advanced level of computerisati-
on.  Particularly  strong growth  is  being seen in 
the  market  for  packaged  software,  such  as  PC 
application  software,  ERP  applications  and 
application tools for  database development and 
management, and in the demand for basic serv-
ices  such as  IT consulting, contract programm-
ing and software design, IT education and train-
ing,  systems and network implementation. The 
regional value of the software and services mar-
ket reached almost ECU 2 billion in  1997, which 
was  up  more than  13  percent over the previous 
year. 
Most growth in the software and services sec-
tor is  derived from  large-scale projects in bank-
ing/financial  services,  government  administra-
tion,  telecommunications  and  industry/manu-
facturing.  Nonetheless, the growing complexity 
of applications and solutions is  driving demand 
for  support  in  other vertical  market segments, 
and among small and medium-sized companies. 
Local  firms  have  confirmed  their  growing 
presence as  systems integrators, value-added re-
sellers,  support  providers,  software  developers 
and  training  centres,  winning  major  bids  and 
contracts for hardware and software support and 
training. 
1.6.3. IT Trends by Country 
Czech  Republic 
The  strong  growth  seen  in  the  Czech  in-
formation  technology  market  in  the  1989-1996 
period  came  to  an  abrupt end during  the  first 
part of 1997  as  the Crown's devaluation, a high 
current account  deficit  for  the  first  quarter of 
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undermined  IT  expenditures.  Spending  was 
lower  in  almost  all  key  sectors,  with  the 
sharpest cuts  being made in public administra-
tion, as  the Czech government curtailed expen-
ditures. This situation was  further  exacerbated 
by  the  July  floods  which  required  supplemen-
tary  spending  outlays.  Moreover,  instability  in 
the banking sector, combined with the Ministry 
of Finance's plans to accelerate the privatisation 
of several large banks, reduced IT expenditures 
among  finance  organisations. Finally,  spending 
was  significantly  lower  among  price  conscious 
small businesses, small office and home users. 
The combined value of sales of all computer 
hardware, peripherals, networking, software and 
services  for  this  country  market  reached  an 
estimated ECU  1.2  billion in  1997.  While much 
of this figure  was  derived from  hardware sales, 
software and services have become increasingly 
more  important to  the  IT  market's  overall  de-
velopment,  accounting  for  around  43  percent 
of all  local  IT  expenditures  in  the  1996-1997 
period. 
The  slowdown  in  the  Czech  market  has 
been  most  evident  in  the  personal  computer 
sector. In 1997, PC sales grew by less than 4 per-
cent to  around  247,000  units  for  an  estimated 
value of ECU 317 million in revenue. Other seg-
ments displaying little or even negative growth 
last year included the markets for  servers, peri-
pherals,  workstations  and  hardware  add-ons. 
Sectors which continued to see some growth in-
cluded IT services and packaged software. Even 
here,  however,  the  high  growth  rates  reported 
for previous years were scaled back. 
The question now arises  as  to  whether the 
market's  slowdown  reflects  serious  macro-
economic problems,  and  hence will  not return 
to a path of growth until structural problems in 
the Czech economy are  solved,  or whether the 
current stagnation is  only a temporary develop-
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ment. Several  factors point to a continuation of 
the  slowdown  into  1998.  Major  inhibitors  to 
market development include: 
- Political instability with calls 
for  an early parliamentary election; 
- Instability in the debt ridden Czech 
banking sector; 
- A large budget deficit was  reported 
for most of 1997; 
- The introduction of an austerity package 
by  the former Klaus government; 
- A slowdown in  growth in  GDP; 
- Growing trade and current-account deficits; 
- Devaluation of the Crown. 
Nonetheless, the Czech Republic remains one 
of the most advanced IT markets in the region, 
based on an examination of IT ratios, which are 
now  beginning  to  reflect  spending  patterns  in 
Western European markets. Unlike Poland, Ro-
mania, Russia and several smaller states in  the 
region,  in which  40  percent or more of annual 
IT expenditures are devoted to personal compu-
ter and related hardware, the ratio for the Czech 
Republic  has  now  fallen  below  35  percent,  as 
IT spending is  being shifted to  implementation 
services,  networking  hardware/software,  appli-
cation solutions development and support. 
The Czech market also  stands out for  sev-
eral other reasons including: 
- The  country  has  the  highest  ratio  of IT 
hardware  spending  to  GDP  in  the  region 
(1.7%  in  1996).  While  overall  spending  is 
still  considerably  lower  than  in  Western 
Europe, it exceeds expenditures in all other 
East/East Central European countries. 
IT  spending levels  as  a percentage of GDP 
in  the  Czech  Republic  are  comparable  to 
those of most Western European countries. 
- The  country's  IT  services  market  is  the 
largest in  the region in terms of value. 
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- Demand  in  the  home  market  segment  is 
growing  despite  deterioration  of the  coun-
try's economy. 
- Increasing  interest  on  Internet usage,  with 
both  the  number  of providers  and  users 
growing,  and  most  local  IT  companies  re-
vising  product  strategies  to  move  into  this 
segment. 
Overall,  the information technology market 
in  the Czech Republic is expected to increase in 
value  by  an  annual  growth  rate  bordering  on 
10.6 percent in the 1997-1999  period. The value 
of  the  market  will  exceed  ECU  1.5  billion 
through the  end of the  forecast  period.  While 
most  spending  will  remain  focused  on  hard-
ware,  software  and  services  will  comprise  an 
increasingly  larger  share  of annual  IT  expen-
ditures. Particularly strong areas of growth aside 
from  personal  computers  include  networking 
hardware/software,  LAN  servers,  networking 
services  (implementation/management),  soft-
ware  application  development,  professional 
services and customer support services. 
Slovakia 
Despite growing political instability, Slovakia 
has  one  of the  best  performing  economies  in 
East/East Central Europe. Despite a  slowdown 
in 1997,  the country's GDP continued to grow, 
exports  were  relatively  strong,  and  inflation 
remained low.  Moreover, the Slovak Crown has 
been one of the most stable currencies in  East/ 
East Central Europe. 
Slovakia stands out among the smaller coun-
tries of East Central Europe for the relative size 
of its information technology hardware market. 
In  1997,  the total  value  of all  IT  expenditures 
reached an estimated ECU 344 million, consist-
ing  largely  of sales  of personal  computers and 
related technologies. Current IT vendor activity 
is  focused  on  meeting  the  requirements  of 
infrastructure development in banking/financial 
services and government administration sectors 
as well as  large, state run companies. The coun-
try's  evolving  private  sector  has  more  recently 
become an important recipient of IT. 
In  1997,  the  personal  computer  market  in 
Slovakia comprised around  75,000  units  for  an 
estimated value of ECU 110 million. Most lead-
ing international name brand vendors have now 
taken  up  operations  in  this  market,  many  of 
which  have  established  a  local  subsidiary  or 
representative  office  in  the  wake  of  larger 
contracts  and  European  Union  (EU)  funded 
projects. Name brand vendors are controlling an 
ever increasing share of the PC market, with 52 
percent of shipments in  1996. 
The resurgence of Slovakia's manufacturing 
industry  combined  with  the  restructuring  of 
government  administration  and  banking/finan-
cial  service sectors have driven the demand for 
computer  systems,  servers,  IT  services  and 
packaged  software.  While  sales  of  high  per-
formance  mainframes  are  limited  in  such  a 
small market, shipments of servers, particularly 
Unix and LAN systems, have risen substantially 
in  the 1994-1997  period. Total  server shipments 
exceeded  2,300  units  for  a  value  of ECU  47 
million. 
The  Slovakian  IT  market  is  cyclical  with 
most  equipment  procurement  concentrated  in 
the  fourth  quarter  of every  fiscal  year.  This 
dynamic reflects a number of factors,  the most 
important of which is  the government's annual 
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Slovakia's  information  technology  is  pro-
jected to  expand at an average rate of 15.2 per-
cent in the 1997-1999 period. Despite a surge in 
the demand for services, vendor activity will  be 
confined to the low end of the market, in parti-
cular for  personal computers, peripherals, hard-
ware add-ons and packaged software. 
Hungary 
Hungary  is  now  rebounding  after  several 
years of economic and political stagnation. The 
country has moved ahead with a combination of 
rising  output  and  subsiding  inflation.  GDP  is 
forecast to grow by a further 4 percent this year, 
on the basis of positive industrial growth, rising 
exports  to  its  main  European  trading  partners 
(e. g.  Germany,  Austria)  and  higher  revenue 
flows  from  the privatisation of key  large  com-
panies.  A  number of important offerings  were 
made last year,  including the oil  and gas  com-
pany  (MOL),  the  national  airline  (Malev),  the 
vehicle  manufacturer  (Raba)  and  at  least  two 
banks. 
Hungary also  remained the regional  leading 
regional  recipient  of foreign  direct  investment 
through  the  first  part  of 1997,  with  approxi-
mately ECU  11.8 billion coming into the country 
during the last six years.  The figure  reportedly 
totaled  ECU  1.5  billion  in  1996,  which  was 
down from ECU 3.5  billion in 1995. 
Economic developments have had a positive 
impact on the country's information technology 
market.  Spending  on  IT  continued  to  recover 
in  1997,  expanding  to  ECU  759  million  after 
undergoing  a  decline  several  years  previously, 
due to  the impact of measures incorporated in 
the Bokros austerity package  (first  launched  in 
1994). 
As  one of the  more  developed  markets  of 
East/East Central Europe, spending on inforrna-
The JCT Market in Europe 
tion technology in  Hungary is  now less focused 
on hardware. In 1997, expenditures on hardware 
comprised  only  54  percent  share  of the  total 
market,  while  spending  on  software,  profes-
sional  services  and support services  rose  to  46 
percent.  Much  of the  growth  in  hardware  has 
been confined  to  sales  of personal  computers, 
PC  LAN  servers  and  LAN  inter-networking 
equipment,  as  demand  for  systems  (high  per-
formance  mainframes,  Unix  servers  and  SMP 
servers)  has stagnated with a  decline  in  orders 
from  key  vertical  markets  such  as  government 
administration  and  banking/financial  services. 
The  PC  has  become  the  predominant  server 
platform in this country market. 
Software  and  services  has  become  an  im-
portant factor in the country's information tech-
nology market over the last three years.  These 
two  categories  currently  illustrate  the  highest 
level of annual growth, with combined revenue 
reaching  an  estimated  ECU  351  million  for 
1997.  Professional services and systems integra-
tion, in particular, have seen a flurry  of activity, 
with most major international vendors taking up 
operations  in  this  market.  Moreover,  several 
large  outsourcing contracts  have  been awarded 
over the last year. Hungary also retains a notable 
local software industry focused on exports. 
Hungary's IT market is  expected to grow at 
an annual rate of 10.3  percent in terms of value 
between  1997  and  1999.  Most  vendor  activity 
will  be confined to  the low  end of the market, 
in particular to personal computers, PC servers, 
software,  peripherals,  data  communications 
hardware  and  office  equipment  items.  Market 
growth through 1998 will stem largely from four 
vertical  markets:  the  evolving  small  and  me-
dium-sized  private  company  sector,  banking/ 
financial  services,  manufacturing  and  govern-
ment administration. Moreover, the energy and 
telecommunications segments are becoming in-
creasingly more important for higher-end equip-
ment sales. 
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Poland 
Poland appears to have made the successful 
transition  to  a  parliamentary  democracy  and 
market economy. The new coalition government 
led  by  the Solidarity group remains committed 
to the broad economic reform objectives set out 
under  the  "Balcerowicz  Programme"  from  the 
early 1990s.  Poland now boasts a steadily falling 
inflation,  climbing  bank  reserves,  annual  eco-
nomic growth  bordering on 5 percent and  one 
of  the  highest  gross  domestic  products  in 
Europe.  The  government  has  also  improved 
relations  with  both  the  European  Union  and 
NATO,  having  defined membership  timetables 
and goals,  while moving forward  with  the long 
delayed mass privatisation programme. 
Moreover,  after  several  years  of  delay, 
Poland  is  now  seeing  notable  investment  in 
key  sectors  such  as  banking/financial  services, 
government administration and manufacturing. 
Total  cumulative  foreign  direct  investment  ex-
ceeded  ECU  9.4  billion  in  1996,  reflecting  a 
ECU 4 billion rise on the previous year's closing 
figure.  Poland  is  poised to  take  the lead in  the 
East European investment race,  as  the country 
moves into the privatisation of strategic sectors 
such as  energy and telecommunications. More-
over  a number of international companies have 
outlined  investment  projects  in  the  country's 
manufacturing  sector.  It  is  estimated  that  Po-
land will  have received  up  to ECU  18.6  billion 
in  direct foreign  investment by the year 2000. 
Positive  economic  developments  have  also 
carried  over  into  IT  spending.  Poland  now 
represents  the  largest  IT  market  in  the  East/ 
East  Central  European  region  after  Russia. 
Overall expenditures on information technology 
reached  an  estimated  ECU  1.44  billion  in  this 
country in  1997,  which  marked  a  15.1  percent 
increase over the previous year's figure  of ECU 
1.25  million.  Despite the  size of its  population 
and GDP,  this country market is  largely oriented 
to  personal  computers  and  related  hardware, 
which accounted for an average of  43  percent of 
total  IT  market  value  in  the  1996-97  period. 
Aside  from  basic  PC  units,  the  remainder  of 
the market is largely concentrated on PC-related 
technologies  such  as  peripherals,  PC  add-ons, 
office  equipment  and  LAN  hardware.  None-
theless, shipments in  the country's systems and 
server market has  also  shown high  growth,  on 
the basis of increased demand in several vertical 
market  sectors  such  as  banking/financial  serv-
ices,  government  administration  and  manu-
facturing.  Similarly,  the  IT services  market ex-
panded by  more than 40  percent on average  in 
the 1995-1997 period. 
Growth  in  the  Polish  IT  market  is  being 
driven by  several factors  aside from general in-
vestment  and  economic  growth  including  a 
surge  in the demand for  LAN inter-networking 
technology  consistent with  the proliferation of 
networking,  ongoing  strong  sales  of personal 
computers and related technologies, an evolving 
Internet market,  increased requirements for  IT 
professional and support services and the imple-
mentation  of  standard  packaged  application 
solutions.  As  the  IT  hardware  market consists 
largely  of PCs  and  related  technologies,  most 
software and services vendor activity is  focused 
on sales and support of packaged software, cus-
tomised  applications  development,  networking 
and hardware/software support services. 
Polish  companies  continue  to  play  an  im-
portant role  in the software market in  terms of 
distribution, education/training and customised 
application  development.  A  number  have  also 
become important players in the country's evolv-
ing  IT  services  market.  Many  smaller  value-
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with the creation of software for a specific ver-
tical market, platform or application. Others are 
focused  on providing  applications  and  support 
for  the  country's  evolving  Unix  systems  and 
integrated  application  software  markets.  Local 
Unix expertise can be found in a few  large soft-
ware  houses and a number of smaller software 
organisations,  the  majority  of which  provide 
application  development  support  for  PCs  and 
workstations,  in  particular  for  sectors  such  as 
banking.  The  ongoing  consolidation  in  the 
Polish PC market has also led a number of local 
companies to  become involved in the emerging 
market for IT training and educational services. 
In the  1993-1997  period, the Polish  govern-
ment has become a major purchaser of informa-
tion  technology,  including  hardware,  software 
telecommunications  and  professional  services. 
It has  also  taken  an  active  role  in  both  the 
computerisation of the  public  sector,  with  the 
establishment of several  organisations  to  over-
see  IT  procurement.  Moreover,  its  monetary 
and fiscal policies and regulations have had sub-
stantial impact on the evolution of the country's 
information technology market. Unique for the 
Eastern European region,  Poland  has  seen the 
emergence  of  several  official  organisations 
which  are  now closely  involved  in  the  compu-
terisation of the public sector. Most important is 
the  Office  for  Information  Technology  at  the 
Bureau for  the Council of Ministers  (BIURM), 
the  government's  steering  committee  for  IT 
development created in  1991,  which  is  seeking 
to  formulate  IT  directions  and  strategies  for 
public  administration,  in  compliance  with  the 
standardisation  requirements  of the  European 
Union,  and  to  supervise  the  development and 
application of IT in government ministries, cen-
tral administration and local authorities. In May 
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1994, the Polish Prime Minister created an addi-
tional body for IT called the Government Pleni-
potentiary Office for Informatics (Rads ds.  Tele-
informatyki).  The  office  serves  to  oversee  the 
activities  of the  BIURM,  as  well  as  general 
investment  and  strategy  development  for  the 
public sector. 
Poland's  information  technology  hardware 
market will  continue to  develop  rapidly  in  the 
years  ahead,  with  a  projected  average  growth 
rate  of nearly  l1.5  percent  between  1997  and 
1999  in terms of value.  Most shipment activity 
will  take  place  at  the  low  end of the  market, 
particularly  for  servers  (Unix-based  machines, 
network  servers,  and  client/server technology), 
personal computers, data communications hard-
ware and other office equipment items. 
Russian Federation 
Despite ongoing  economic and political  in-
stability, overall IT expenditures in Russia grew 
to nearly ECU 3 billion in 1997, marking a 20.1 
percent increase over the previous year.  Growth 
was  driven  by  increasing  demand  for  software 
and increasing investment in the finance sector, 
while  the Russian  government still  had severe 
monetary difficulties which undermined spend-
ing on information technology projects. Similar 
to  other  countries  of the  region,  the  Russian 
market  is  overwhelmingly  oriented to  personal 
computers  and  related  technologies.  These 
categories accounted for  close  to  55  percent of 
all  outlays  for  IT  last year.  Despite weakening 
home PC demand, PC corporate sales remained 
healthy, thanks to rapidly falling prices for fifth 
generation  processors,  and  purchase  shift  to 
higher-range Pentium class processors. 
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Growth  drivers  in  the  Russian  market  in-
clude: 
- The  efforts  by  a  number  of large  Russian 
corporate users to  roll  out major IT invest-
ment programmes  in  the  1997-1998  period, 
now  that the  political  problems  of 1996  are 
past.  These  include  the  Russian  Taxation 
Inspectorate,  the  Russian  Taxation  Police, 
the  Savings  Bank  of Russia,  the  Central 
Bank of Russia,  the  United  Energy  System 
of Russia,  Yukos,  LukOil,  Gazprom,  the 
Ministry  of  Railways,  the  State  Pension 
Fund, Rostelecom and the State Committee 
on Land Registration; 
- The progress in the ongoing privatisation of 
most  of the  large  state-owned  companies. 
Once  these  organisations  are  in  private 
hands,  long  term  investment  can  begin  to 
take  place.  The  sale  of the  State  Telecom-
munications  Holding  Company  Svyazinvest 
especially  should  pave  the  way  for  major 
infrastructure  investment  in  Russia's  city 
and inter-city telephone network; 
- The Russian  banking  sector  recovery,  after 
undergoing  a  period  of difficulty  and  con-
solidation in  1996; 
- Monetary reform, scheduled for  early  1998, 
expected to  re-value the Russian Rouble by 
a  factor  of 1,000.  This  reform  is  likely  to 
generate demand for  IT  consulting services 
as  end-user  organisations  wrestle  with  the 
software issues this reform creates; 
- Russian  legislative  sanctions on intellectual 
property  rights  infringement  have  become 
significantly harsher to  fight software piracy. 
While  personal  computer  technology  pre-
dominates  in  Russia,  this  country  market  has 
also  more  recently  seen  a  notable  increase  in 
the  demand for  computer systems and servers. 
Similarly,  expenditures  on  packaged  software 
and  IT  services  have  risen  sharply  as  funding 
has been released for the large project business. 
Overall  spending  on  servers  reached  ECU  278 
million  in  1997,  which  represented  a  36.4  per-
cent increase over the previous year. 
The software and services market in  Russia 
is  largely  a  local  one for  reasons  of price  and 
local  attitudes.  Estimated  activity  in  these 
sectors produced ECU  499  million  in  revenues 
in  1997.  In terms  of future  developments,  the 
large  number of local  software  specialists  will 
facilitate  strong  demand  for  application  devel-
opment  tools,  particularly  for  relational  data-
base management systems. Other sectors which 
can  be  expected  to  see  strong growth  through 
1999  include  ERP  software,  integrated  Unix 
applications,  networking  services,  professional 
and support services. 
The  Russian  IT  market  is  projected  to  in-
crease  by  a  compound  annual  growth  rate  of 
14.9  percent  between  1997  and  1999.  In  the 
short  term,  the  most  important  sectors  of 
IT  market growth  are  represented  by  financial 
services,  government  adm.inistration  (statistics, 
tax/  customs,  revenue  collection  and  central 
bank  operations),  basic  infrastructure  (energy 
and transportation), social security systems, and 
manufacturing.  Private  firms  also  represent  a 
major  recipient  of low-end  products,  such  as 
PCs,  printers  and  office  equipment.  Russia's 
evolving  banking  industry  is  clearly  the  most 
lucrative sector in the short term, despite a range 
of  problems.  With  significant  hard  currency 
profits,  banks are  the only organisations which 
are  procuring  more  expensive,  sophisticated 
hardware and software solutions. Table 11 
East vs.  J#st: Overview 
of  Computer Hardware 
Spending in Eastern 
Europe by Country 
1997-1999. Million ECU 
Table 12 
East vs.  West: 
Ratio of  IT Spending 
to  GDP 1996 
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Country 
Czech Republic 
Hungary 
Poland 
Russia 
Slovakia 
Western Europe 
Germany 
France 
Italy 
United Kingdom 
Spain 
Country 
Czech Republic 
Hungary 
Poland 
Russia 
Slovakia 
Western Europe 
Germany 
France 
Italy 
United Kingdom 
Spain 
1997 
559 
316 
762 
1,933 
196 
64,258 
16,553 
9,398 
5,048 
12,303 
2,861 
1999 
650 
376 
939 
2,673 
262 
73,490 
18,561 
10,954 
5,669 
14,505 
3,396 
CAGR 1997-99 
% 
7.8 
9.1 
11.0 
17.6 
15.4 
6.9 
5.9 
8.0 
6.0 
8.9 
8.6 
% 
2.99 
1.89 
1.19 
0.79 
1.91 
2.26 
2.10 
2.41 
1.44 
3.24 
1.34 
The JCT Market ;n Europe 
The  Russian  market  embodies  one  of the 
largest single opportunities for IT market devel-
opment in  the world  today.  Indeed,  the  sheer 
size of this combined market and the dearth of 
computing  technology  will  drive  substantial 
market growth through the year 2000. 
Other East/East Central European 
Countries 
Overall spending on information technology 
in  other  countries  throughout  the  East/East 
Central  Europe  region,  such  as  Bulgaria,  the 
Central Asian states, Croatia, Romania,  Serbia, 
Slovenia, Albania, Macedonia, Central Asia and 
Ukraine  comprised  a  combined  total  of only 
ECU 858  billion  in  1997.  Spending in  most of 
the  smaller  states  of the  region  is  well  below 
ECU 200  mi1lion annually. 
Despite  the  limited level  of current  invest-
ment  in  IT,  several  of these  country  markets 
hold  significant  potential,  in  particular  the 
Ukraine  with  its  52  million  people.  Similarly, 
investment  in  infrastructure  projects  is  up  in 
Croatia  in  the  aftermath  of the  Yugoslav  civil 
war.  A  distinction must be made among coun-
tries in terms of the type and levels of spending. 
Both Slovenia  and Croatia  represent more de-
veloped  markets  where  IT  infrastructures  and 
spending  levels  approximate  those  of  West 
European countries.  Confronted with a host of 
serious economic problems, Bulgaria,  Romania 
and  the  Ukraine  field  IT  markets  with  annual 
spending in a range below ECU 120 million and 
largely  oriented  to  personal  computers,  with 
only  limited  spending  devoted  to  higher  end 
systems, networking, software and IT services. 
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2. The Impact of the Internet 
2.1. Internet Usage in  Europe 
The number of European  Internet users  is 
growing  rapidly.  In  1997  there were  almost  24 
million  Internet users  in  Western  Europe, who 
will  almost triple  to  some  67  million  by  2001. 
The almost  1 million  users  in  Eastern  Europe 
in  1997  are  expected  to  become  more  than  5 
million by  2001. 
However, as a whole, Western Europe lagged 
both  the  US  and Asia/Pacific  in  Internet atti-
tudes  and  activity  levels  during  1997,  for  the 
following reasons: 
- The lack of a strong, integrated, and deregu-
lated telecommunications infrastructure; 
- The lack of strong regional Internet policies 
and strategies; 
- Big  differences between countries as  regards 
Internet usage and perception; 
- Requirement of English language to  read 
most of available Internet content; 
- US-oriented contents; 
- Low Internet access speed. 
Some European countries enjoy high sophi-
stication,  and  very  aggressive  Internet  usage. 
Nordic  countries and  the  UK were  among the 
early  adopters  of the  Internet,  and  are  very 
close  to  the US  for  growth and  penetration  of 
Web  servers,  and  Internet user  demographics. 
They are very strong in all kinds of Internet use 
and show  a  high  penetration of Internet users 
compared  to  the  sizes  of their  countries.  In 
Germany,  France,  Benelux,  Austria,  Italy,  and 
Switzerland,  the  Internet started to  take  off in 
1996.  Germany was  the  largest  market for  the 
Internet in  1997,  followed  by  the UK,  Sweden 
and France. In Spain, Portugal, and Greece, the 
Internet  is  still  in  its  infancy,  even  if a  great 
interest is  emerging, indicating a strong growth 
potential for the near future. 
Country 
·''·' 
Czech Republic 
Hungary 
Poland 
Russia 
Slovakia 
Slovenia 
Bulgaria 
Romania 
Ukraine 
Western Europe 
Germany 
France 
' 
Italy 
United Kingdom 
Spain 
Category  1995 
Multiuser Systems  545 
Workstations  59 
Personal 
Computers and  1,694 
Add-ons 
Printers  427 
Total  2,725 
'  ., 
'•• "'";,,  ',."''i}\,.  ·,,  ~  .. '· 
' 
< 
,. 
1996  1997  1998 
591  661  789 
55  62  70 
2,203  2,561  2,890 
434  482  517 
3,283  3,766  4,266 
1996 
139 
83 
38 
19 
65 
123 
12 
7 
3 
421 
486 
499 
249 
490 
157 
1999 
952 
77 
3,297 
573 
4,899 
Table 13 
East vs.  'West: 
per Capita IT  Spending 
by Count1y 1996. ECU 
Table 14 
Eastern Europe: 
Computer Hardware 
Tillue Catego1y 
Comparison. 1995-1999. 
Million ECU Figure 12 
East vs.  J#>st: 
Number of  Business PCs 
Installed per 100 White 
Collar Workers,  1996 
Table 15 
Estimated Internet and 
Online Users  in Europe, 
1995-2001 
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France  56 
Germany 
~------------------------------------~ 
Italy 
~------------------------------------~ 
Spain  48 
~----------------------------------------~ 
United Kingdom  55 
~------~--------------------------------------~ 
Western Europe  52 
~------~----------------------------------~ 
Czech Republic  30 
~--------------~------~ 
Poland 
Russia I  Is 
1995  1996 
Business Users  6,466  9,226 
Home Users  5,860  8,663 
Western Europe1  12,326  17,889 
1  Incl.  Turkey 
Skills,  habits,  language  and  culture  have 
greatly  affected  the population's  desire  and/or 
ability to participate in  the Internet community. 
Clearly  education and  literacy  levels  have  also 
played  an  important  part.  The  importance  of 
languages  for  the Internet in  Europe is  proven 
by  the  development  of local  content  and  its 
design  for  local  markets  by  both  local  and 
US-based  Internet  service  providers  over  the 
past few  months. 
1997  1998  1999  2000  2001 
12,530  13,247  13,904  15,161  16,279 
11,398  18,231  27,007  37,820  50,394 
23,928  31,478  40,911  52,981  66,673 
A  further  improvement  for  the  European 
Internet  users  was  increased  Internet  access 
speed with  the development of faster  modems, 
and  the wide-spread  installation of ISDN  con-
nections.  Although  the  access  via  14.4  kbps 
modems  decreased  in  1997,  differences  in 
access  speed  across  Europe  are  still  crucial. 
While  Germany  has  the  highest  amount  of 
access via ISDN in  Europe, Greece has still the 
highest number of 14.4  kbps modems. 
67 68 
European lnj01mation Technology Observat01y · EJTO 98 
:: ~-~----·------
·------···-------·-·-------
- -- -----------
16  ~--------- ·--·-··--------
14  !~-- ---- ---·------ ·------ - ·------ --·-'·~·----------·-
I 
12 ~
1 ---------------
1 
10  t-
1 ---------~"---··-------
8 ~--- -·--·-·-·-
6 !--------···--------
4 ~---
21  .  - j  o=D 
0 t-0 ____ 0__  -- --
Jan-93  Jul-93  Jan-94 
2.1.1. User Segments 
Home users 
Ju1-94  Jan-95 
From  1998  onwards,  home users are  set to 
become  the  prevalent segment  in  Internet  ac-
cess.  Online  subscription  and  Internet  access 
have  increased  steadily  among  home  users  in 
1997. This pace is expected to continue with the 
lowering cost of Internet devices  and  services. 
For  more  details  on  Internet  usage  patterns 
and  potential  in  the  home,  see  Part Two,  JCT 
for European  Homes:  Devices, Services  and Appli-
cations" in  this volume. 
Businesses 
Overall,  more  than  60%  of medium/large 
companies  in  Europe  provide  their  staff with 
access to the Internet from their corporate wide 
area networks, with higher peaks in the UK and 
Nordic regions. 
Jul-95  Jan-96  Jul-96  Jan-97  Jul-97 
As a  business  tool,  the Internet has  largely 
been limited to  e-mail and  Web  surfing.  How-
ever,  as  larger  carriers  are  starting  to  develop 
more  robust  networks  in  Europe  to  support 
Internet traffic, network performance is  improv-
ing up  to the standard expected by  corporations 
operating  national  and  global  enterprise  net-
works. 
2.1.2. Applications 
Electronic commerce 
Electronic  commerce  offers  enormous 
opportunities for  consumers and for businesses 
in  Europe  in  terms  of job  creation,  welfare 
enhancement, cohesion, integration and compe-
titiveness. 
Figure 13 
Worldwide Growth  in 
rhe Use o.lthe Internet: 
Number of  Internet 
Hosts (Millions), 
1993-1997 Part One· EITO 98 
By the year 2000 the value of  the global elec-
tronic  commerce market  is  estimated  to  reach 
200  billion ECU. With the creation of a strong 
base of European "appeal" content, the Internet 
is emerging as a new distribution channel for all 
kinds of products and  services also  in  Europe. 
Products  purchased  are  similar  throughout 
Europe.  Software  is  by  far  the  most  wanted 
product,  followed  by  books.  All  kinds  of elec-
tronic products are  also very popular.  A strong 
interest  has  also  been shown  in  subscriptions 
to  online  magazines  on  the  Internet.  On  the 
other hand, such products as food, clothes, cars, 
real  estate  are  not  so  common  in  electronic 
commerce transactions. 
Among services, retail banking is leading the 
way  in  adopting  Internet  commerce  solutions. 
Management services  and  health  care  are  also 
expected to lead the way  in offering services via 
the Internet. 
Although the branch still holds the majority 
of all retail banking transactions, the delivery of 
retail banking through the Internet will become 
more popular with increasing use of computers, 
and the advent of digital TV.  Internet banking is 
cheaper than traditional methods and the global 
computer network is  lowering national  barriers 
as  well  as  promoting  new  markets,  in  areas 
ranging  from  electronic  payments  to  online 
share  trading.  Online  developments  follow  the 
more  established  computer  banking  packages 
available from most of the big banks and build-
ing  societies.  Online  trading  will  be  in  high 
demand  as  the  population  ages  and  citizens 
begin  depending  more  on  private  investments 
for  retirement income. Customers' concerns on 
Internet  security,  payment  methods  and  legal 
problems are important factors driving the speed 
with  which  banks  introduce  Web  products. 
Credit card companies and the computer indus-
try  have  promoted pilot projects regarding  on-
line payment procedures via the Internet. 
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Internet telephony 
The  introduction  of features  that  combine 
Internet  telephony  with  multimedia  functions 
have  helped  the  enhancement  of  electronic 
commerce,  collaborative  computing,  and  real-
time  online  product  support  services.  Internet 
telephony could  become the enabling function 
that drives interactivity among customers, com-
merce, and public sectors across these networks. 
Multimedia  telephony  applications  (MTA) 
development  is  favoured  by  the  following 
drivers: 
- Opportunities to offer communications 
within the enterprise (intranet) 
and business-to-business; 
- New levels of intelligence and services 
at lower costs than the traditional 
telecommunication carrier pricing curves; 
- Easier and cheaper telephony solution with 
the introduction of cheap Internet-centric 
appliances such as  network computers (NC); 
- Telecommunications deregulation, 
new entrants, and new business models; 
- Attractive  niche  or  speciality  markets  such 
as distance learning and medical diagnostics. 
Primary requirements for general acceptance 
of Internet  telephony  are  quality  of service, 
interoperability, reliability, ease-of-use, security. 
Internet fax  services are also an opportunity. 
For international transmissions, cost savings can 
exceed 50% over traditional charges, depending 
on the destination country, the number of sites 
covered by  the provider, the type of document-
handling requirements, and the extent to which 
the provider passes savings on to the customer. 
The major appeal  for  an Internet service  pro-
vider would be to gain revenue through metered 
subscriber  use,  rather  than  by  the  month,  al-
though  the  costs  associated  with  customer 
service and support need to be considered. 
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Retail  Insurance  Medical 
Catalogue  Insurance  Remote 
shopping  policies,  diagnostics 
business/personal 
Music  Travel  Preventive care 
Entertainment  Disaster recovery  Remote 
bookings  consultation 
The  table  above  shows  multimedia  tele-
phony applications,  industry segments and ver-
tical applications. 
2.2. Regulatory Framework 
Businesses involved in  electronic commerce 
and  communications are  calling  for  a  harmon-
ised international legal framework, to reflect the 
scale  of the  network.  The  key  purpose  of the 
framework  would be to  reassure  users through 
security for transactions, international principles 
governing commerce, and intellectual property. 
Cryptographic  technologies  are  largely  re-
cognised as  essential tools for security and trust 
on open  networks. Two  important applications 
of cryptography are digital  signatures (i.e.  soft-
ware  keys  whose  key-holders  are  identified  by 
certification authorities) and encryption (a way of 
coding messages so that only authorised people 
with  the  right  software  keys  to  decode  the 
messages can read them). 
While protecting the confidentiality of data, 
cryptography nevertheless raises other problems. 
Some  Member  States  have  introduced  legis-
lation  to  restrict  or  control  the  use  of these 
techniques  and  others  are  planning  similar 
measures.  Efforts  to  develop  an  encryption 
standard have  been slow  as  any  product devel-
oped  in  Europe  has  to  be  compatible  and 
Financial  Software  Travel 
Stocks  Demonstrations  Real-time 
bookings 
Banking  Sales  Tour guides 
Loans,  Software  Pre  booking 
mortgages  support  travel data 
accepted  by  already  established  leaders.  The 
Secure Electronic Transaction, or SET,  developed 
by credit cards, is undergoing a number of tests. 
Greater  use  of digital  signatures  requires 
adjustments  and  changes  in  many  regulatory 
areas. The most important legal problems result 
from different national rules and regulations (or 
the lack of them). In particular they result from 
the absence of: 
- Common requirements for certification 
authorities; 
- Technical and operational requirements 
to be met by  certain categories of digital 
signature products; 
- Liability rules and legal  recognition 
of digital signatures. 
The  legal  concepts  behind  signatures  and 
the  requirements  on form  and  procedures  are 
different  in  each  of the  Member  States  juris-
dictions.  These  different  approaches  and  the 
potential  lack  of mutual  recognition  of each 
others regulatory requirements easily leads, due 
to  the  inherent  cross-border  nature  of digital 
signatures,  to  a  fragmentation  of the  internal 
market  for  electronic  commerce  and  online 
services throughout the European Union. Part One· EITO 98 
In  the Communication "Ensuring Security and 
Trust  in  Electronic  Communication",  released 
last  autumn,  the  European  Commission  confirmed 
that  a  common  framework  at  Community  level  is 
urgently  needed and should be put in  place at the 
latest  by  the year 2000,  in  order  to  stimulate elec-
tronic commerce and the competitiveness of  European 
industry as well as to abolish obstacles to free circu-
lation and to facilitate the use of  digital signatures 
across  national borders.  According to  the  Commis-
sion, a number of  Member States (i.e.,  Germany and 
Italy)  have already introduced legislation  on  digital 
signatures,  which  are  used  to  provide  security  and 
trust on  open  networks such as the Internet.  The  in-
troduction of  diverging rules by the different Member 
States would,  however,  hinder the free  circulation of 
goods and services in  the internal market and would 
prevent electronic commerce from fully developing in 
the European  Union.  In particulm;  the Commission 
called for common rules on  the establishment of  the 
institutions which  issue digital certificates (so-called 
Certification  AuthorUies),  mutual  recognition  of 
certificates issued in  other Member States,  rules for 
legal  recognition  of digital  signatures  as  well  as 
common  technical requirements for digital signature 
products, if  national provisions (e. g., for key genera-
tion  or  storage)  are  not  mutually  recognised  and 
hinder the functioning of  the Internal Market. 
The  Commission declared that rules which  limit 
or prohibit the use of  ene~yption will also hinder the 
development of  electronic commerce in Europe,  while 
any divergence  between  national regulatory schemes 
on  encryption  might result in  obstacles to  the func-
tioning of  the Internal Market.  It therefore proposed 
to  adapt the Dual-Use Regulation  in  order  to pro-
gressively dismantle the intra-Community controls on 
commercial encryption products. 
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Separated  by  great  distances,  electronic 
shoppers  will  also  need  the  reassurance  of 
brands.  A  reputation  for  honest  dealing  will 
become even more valuable. Where companies 
lack it, intermediaries will build consumer trust. 
For  instance,  credit  card  companies  already 
often cut off merchants who incur a lot of com-
plaints from  customers. In  future,  they may  be 
the  main  arbitrators  in  cross-border  disputes 
between  buyers  and  sellers.  Good  self-regula-
tion  will  become  a  competitive  asset.  Just  as 
online  share  buyers  can  already  decide  which 
exchange's  rules  to  trust,  so  in  future  people 
buying  holidays  online  may  compare  the 
guarantees offered by  different industry bodies. 
Governments,  too,  may  compete to  be  trusted 
and efficient regulators. 
The Internet is also creating new legal ques-
tions, such as  which  country's laws  are  applied 
to cross-border transactions and whether a com-
pany was responsible for other World Wide Web 
sites that are linked to its own. 
2.3. Impact on the IT Market 
2.3.1. Hardware 
Internet servers 
The driver of Internet adoption in  busines-
ses is  the perspective of moving administrative 
work from inside to outside the organisation, as 
well  as  the dramatically reduced cost for  reach-
ing  customers, suppliers and business partners. 
The  technology  enabler  for  the  evolution  to-
wards  more  Internet/Intranet-based  solutions 
will  be  the provision of: 
- High-performance networks and standards; 
- Higher availability and security requirements 
on server platforms; 
- Appropriate server functionality for different 
application types. 
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The point about the Internet is  that, by  be-
coming a major channel for mission-critical sys-
tems,  it increases,  and  concentrates computing 
effort on the  server platform.  Server platforms 
need to provide ease of use and state-of-the-art 
electronic  commerce  capabilities  within  the 
platform.  The  business-to-business  computing 
model  will  be  changing  from  a  "server  sur-
rounded by  data" model to  "a data surrounded 
by  servers  model",  generating  increasing  de-
mand  for  servers.  More  layers  of architecture 
are  required to  enable a more complex web  of 
transactions,  with  dedicated  servers  targeting 
different types of workloads. 
Enterprise-wide Intranet projects pull demand 
for  large  quantities of departmental servers,  ty-
pically running Windows NT, Netware or OS/2. 
The  Internet  server  market  also  offers  some 
opportunities  for  medium  to  high-end  RISC/ 
Unix systems. Towards the year 2000, shipments 
of Internet  server  hardware  are  expected  to 
grow at CAGR 28%, while Intranet server hard-
ware shipments will grow at CAGR 11%. 
Server growth is forecast to maintain a strong 
pace  in  the  longer term.  As  the Internet takes 
hold toward 2000,  and more business processes 
become  virtual,  IT  investment  will  increase, 
shifting from decision support and collaborative 
server  towards  business processing.  This  trend 
will  profoundly  affect  the  requirements  and 
topology of servers.  Industries that can virtualise 
their  operations  (such  as  banks,  insurance 
companies, government services,  some services 
companies)  will  see  in  particular strong  server 
growth. 
Enterprise NCs 
Network Computers (NCs)  emerge as  desk-
top  (or  portable)  devices  stripped  down  to  the 
bare  essentials,  downloading  operating system, 
applications, and data entirely from a network. 
Operating as a peripheral that can be attached 
to the Internet and to corporate servers, and can 
access all types of information, the NC has neu-
tral  architecture, no hard disk,  no local storage. 
Applications  and  files  are  held  on  the  server 
rather  than  on  the  desktop.  Major  advantages 
of the  NC are  purchase  and  maintenance  cost 
savings  and  lower  costs  for  simplified  network 
administration, security issues and reliability. 
The Network Computer concept makes  the 
fully  configured  personal  computer  no  longer 
needed on every desk, but just for well defined 
tasks.  The PC best suits the knowledge worker 
who  needs  local  storage  of secure  data,  access 
to  a  large  suite  of applications  and  decision 
support  tools,  and  windowing  capabilities  be-
tween  them.  The  NC  client  is  geared  toward 
transactional workers who run a limited number 
of applications,  do  not require  windowing  be-
tween  applications,  and  do  not  require  large 
local  storage.  This  option  presumes  users  are 
fully  supported by  multiple servers and do  not 
require local security features. 
The  business  community  is  forecast  to 
gather  the  first  wave  of NC users  and  NetPC 
users, looking to reduce desktop administration 
cost. However, a massive wave of conversions of 
corporate  terminals  into  NCs  is  not expected. 
Terminals  are  generally  in  place  because  they 
met simple  functional  needs  at  very  low  cost. 
For  most  companies,  terminal  replacement  is 
not planned unless the device is  falling apart or 
unless  there  are  plans  to  significantly  upgrade 
applications. In the latter case terminal replace-
ment  would  be  funded  as  part  of a  broader 
system  upgrade  project.  A  set  of supporting 
software will  emerge for  business users, includ-
ing  operating systems,  browsers/selectors,  pro-
ductivity  tools,  and  business  applications.  The 
existence  of an  upgradable  applications  base 
makes  the  corporate  market  the  largest  target 
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at  least  through  2000  may  be  small,  for  the 
requirement to  offer functional  equivalence for 
terminals, at equivalent low prices. 
Information appliances 
The  large  mass  of  information-seeking 
consumers  represent  the  next  wave  of users 
looking  for  lower-cost  access  to  the  Internet. 
NC  volume  success  will  be  connected  to  the 
emergence  of the  networked  marketplace  as  a 
consumer-friendly environment. 
Consumers will  chose among different types 
of relatively inexpensive Internet access devices, 
such as  NetTVs,  Internet screen-phones,  Inter-
net  game  consoles,  Internet  smart  handhelds 
(PDAs,  high-end  organisers,  PC  companions, 
smart phones). 
The  home  market  offers  the  most  open 
opportunity for  NCs,  as  the low  cost and  sim-
plicity  of operation  of NCs  fit  home  require-
ments  very  well.  The  software  in  support  of 
consumers  is  also  emerging,  but  is  not  yet 
widely  available.  The  requirements  are  an 
operating  system  of  some  form  and  dial-up 
browser/selector  technology.  A  whole  host  of 
software  for  commerce,  services,  information, 
and entertainment is  then possible for  running 
over a Web  or downloading. The emergence of 
the networked marketplace, at the beginning of 
2000, will  create that base of consumer-oriented, 
network-centric  applications  that  will  allow 
mass market deployment of network computers 
in  the home. 
2.3.2. Software 
Taken together the Internet/World Wide Web 
and the intranet/World Wide Web  represent the 
best opportunity for  the software  market since 
client/server computing and the PC/LAN revo-
lution. Among the software markets experienc-
ing  significant  shifts  are  desktop  and  network 
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operating  systems,  client/server  applications, 
software  development  tools,  and  messaging/ 
groupware.  In  all  these  markets,  the  adoption 
of Web  technologies  is  driving  often  radical 
changes  in  product design,  user  interface,  and 
pricing/packaging models. 
Internet server software 
In  1996,  HTTP  servers  still  dominated  the 
market.  In  1997,  they  became  virtually  free 
being included in many suite software products. 
The  HTTP-only  market  is  drying  up  as  a  re-
venue  opportunity.  This  segment  will  evolve 
into content servers that offer much more than 
HTTP can provide in terms of functionality, and 
manageability.  Such  servers  may  be  optimised 
to serve content out of a database, and may in-
clude other unique authority capabilities either 
at the client or the server. Content servers could 
also  include  functionality  from  other  servers 
types,  like  proxy  servers  (to  replicate  content 
across  multiple  sites),  or certificate  servers  (to 
authenticate  users'  access  to  content).  Increas-
ing prices are set to  offset the significant decline 
in volume. 
Revenue  opportunities  have  emerged  for 
messaging and collaborative servers markets. These 
segments  are  the  most  complex  among  the 
Internet server  software  types.  They  have  the 
most related legacy installations of "proprietary" 
systems like cc:Mail or Microsoft Exchange. 
The market for proxy/cache servers  is  still  in 
its  infancy.  It is  expected to  begin  to  erode at 
the low  end as  vendors add very  basic filtering 
and catching capabilities to their base platforms. 
At the high end, particularly from  a cache per-
spective, there is a significant demand for prod-
ucts  that can help  ease  the bandwidth crunch, 
especially at ISPs. 
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Because  most organisations  are  still  in  the 
early  stages  of Internet  and  Intranet  deploy-
ment,  in  general  they  are  still  implementing 
infrastructure:  setting  up  their  Web  sites 
(HTTP)  and  associated  messaging  servers, 
proxy  servers,  and  so  on.  Meanwhile,  Internet 
appbcat;on  servers  are  just  getting  started.  As 
enterprises  embrace  Internet  technologies  and 
embed  them  more  thoroughly  in  their  infra-
structures,  application  servers  pick  up  steam. 
While infrastructure volumes increase, revenues 
are  expected  to  decline  in  2001.  By  then,  the 
infrastructure  build-out will  still  be  happening 
as  the  market  expands  into  new  market  seg-
ments  and  new  regions,  but  the  segment will 
start to commoditise. 
Unix was  the operating environment of ap-
proximately 75%  of all  Web  servers shipped in 
Western Europe in  1996,  followed  by Windows 
NT  (20%),  and  Mac  (3 %).  Windows  NT  con-
tinued to make impressive inroads as a platform 
for Internet server software market in 1997,  and 
is  expected  to  overtake  Unix in  1999.  As  more 
organisations set up  Internet and  intranet sites 
they  will  become  increasingly  mainstream  in 
the market, fueling Windows NT growth as they 
demand  easy-to-use  solutions  based  on  the 
Windows interfaces they already know. 
Information access tools  (fATs) 
Internet  technology  offers  some  inherent 
capabilities  that  are  beneficial  to  decision  sup-
port, even  if they are  irrelevant to  transaction-
based  enterprise  applications.  Using  the  Inter-
net  as  infrastructure  has  the  major  advantage 
of providing wide-area network availability with-
out the  installation  or maintenance  costs  of a 
private wide-area network. 
As  with  most Internet-related deployments, 
the  objective  with  Internet-based  enterprise 
decision-support products is  to  provide  ease of 
deployment,  administration,  and  maintenance. 
Internet-based  information-access  applications 
are deployed: 
- Internally within enterprises (i.e., on the 
Intranet); 
- Among enterprises (i.e., in that portion of 
Internet commerce that precedes or follows 
an actual transaction); 
- In various forms of marketing enabled 
by Internet technology-based enterprise 
decision  -support products. 
Browsers can provide easy-to-maintain client 
software, as  long as the users can live within the 
restrictions  of thin-client  design.  Such  client-
side  software  can  be  deployed  with  minimal 
training. 
Between  1997  and  1999,  incorporation  of 
more aspects of Internet technology will enable: 
- Choice of fat or thin clients; 
- Publish-and-subscribe capabilities, with or 
without interactivity and advanced charting. 
There are high-level information-access cap-
abilities users cannot yet get via  Internet-based 
tools.  For  example,  sophisticated  analysis  is 
generally  not  available.  Such  features  may  be 
developed  as  an  applet  by  the  user or by  IAT 
provider  partners,  but  they  will  still  not  be 
seamlessly  integrated  until  these  features  are 
added  by  the  IAT  supplier.  Ideally,  Internet-
based  IAT  tools  should  not be  looked  at  as  a 
new  method  for  supporting  the  old  way  of 
doing  business.  Only  new  applications  will 
change market dynamics,  and  thereby possibly 
change the market growth rate, the mix of lead-
ing  suppliers,  or  both.  No  enterprise  decision-
support  supplier  has  clearly  identified  such 
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Management solutions 
The influence of Web  technologies also  ex-
tends to network and system management solu-
tions that help users to control more effectively 
new technologies such as  browsers, Web servers, 
Internet firewalls and Java applications. 
Concurrently,  developers  of  network  and 
systems administration tools are evaluating Web 
technologies  as  the  potential  foundation  for 
new generations of management products.  The 
factors  that make Web  technologies interesting 
include: 
- An OS  and management platform-
independent development environment 
that reduces programming costs and 
time to market; 
- An object- and component-based archi-
tecture that offers greater levels of inter-
operability as well as  packaging flexibility; 
- A low-cost, widely understood user interface 
for  local or remote network and system 
configuration. 
The most significant effects are expected in 
the following areas: 
- Network device configuration; 
- Standalone and remote PC configuration 
and diagnostics; 
- Network and systems reporting. 
The use of Web  technologies in other man-
agement  products  such  as  high-end  network 
device  management,  software  distribution,  and 
management  platforms  will  roll  out  over  a 
longer period. 
Application components 
The  trend  for  applications  will  be  first  to 
Internet-enable  their  present  functions,  and 
then to provide increased functionality through 
new capabilities by  virtue of the Internet. New 
capabilities provision is  coupled with  the trend 
toward unbundling application services (such as 
transaction,  data,  message,  directory  and  ob-
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ject),  to  package  them  in  selected  bundles  to 
target specific workloads. On the contrary in the 
early  nineties client/server application environ-
ment,  presentation  services  were  tied  to  the 
client platform, while data management and all 
other services were tied to the server. 
This  trend  towards  application  services  un-
bundling,  coupled with  better Internet-enabled 
software  channels,  will  accelerate  the  develop-
ment  of  a  component  application  industry. 
Components will thrive to the extent that users 
can mix  and match components from  a variety 
of  tools,  applications,  system  and  network 
management, and middleware vendors. Compo-
nent assembly  environments,  tools  to  facilitate 
messaging among components, and other com-
ponent enabling tools are  forthcoming,  helping 
users  to  minimise  platform,  topologies  and 
application  changes  through  the  maximisation 
of component re-use and component packaging. 
2  .4. Internet and the 
Telecommunications Market 
The  Internet  and  traditional  telecommuni-
cation operators business environment differ in 
three  principal  areas:  technology,  pricing,  and 
ownership: 
- The Internet  is  using  router-based  technol-
ogy,  to  compete  with  telecommunication 
operators in  providing voice telephony. 
- The pricing structure of the Internet is  putt-
ing  pressure  on  the  traditional  charging 
methods established by  the telecommunica-
tion operators. While the Internet is  largely 
built  around  flat-rate  charges,  the  public 
switched telephone network (PSTN) employs 
usage-based  tariffs  dependent  on  distance, 
duration, and volume. 
- While  most  telecommunication  operators 
are  still  representative of national interests, 
the Internet transcends national boundaries. 
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Since the Internet runs across the telephone 
network,  countries  with  poor  telecommunica-
tions  facilities  or  low  level  of telephone  pene-
tration  may  have  low  levels  of Internet  use. 
However,  a country's poor past performance in 
network development may actually prove an ad-
vantage  in  the long term.  Because the Internet 
services  rely  heavily  on  network  digitisation, 
countries  starting  to  build  their  networks  will 
have  the  advantage  of deploying  new,  digital 
equipment. 
Strong  growth  in  demand  for  Internet 
connections  is  likely  to  be  a  major  driver  of 
demand for  new  telephone lines.  This trend  is 
already visible in countries such as  Sweden, the 
US,  and  Finland.  Some  forward-looking  tele-
communications operators are now beginning to 
embrace the Internet, viewing  it  as  a third net-
work which  will  complement the existing fixed 
and mobile networks. 
Internet service providers 
Internet World Wide Web  users in all  Euro-
pean countries are mostly accessing the Internet 
via  an  ISP  (Internet  Service  Provider)  or  lAP 
(Internet Access Provider). 
The  Internet  access  market  is  very  frag-
mented, and local ISPs are the most successful. 
They number over 3,000:  these range from  very 
small  regional  ISPs  to  large  operators  offering 
Internet  access  for  both  individuals  and  busi-
nesses across Europe and beyond. 
However,  in  Germany  more  than  40%  of 
Internet users access  the Internet via an online 
service.  Online  services  are  also  widespread 
in  the  UK,  and  in  France.  Germany's  online 
service  T-Online  offers  its  1.9  million  clients 
Internet access and an e-mail address. Telecom-
munications  operator-related  service  providers 
are  more widespread  in  Nordic regions.  In  the 
UK only 7% of Internet users apply to telecom-
munications  operators.  83%  in  Greece,  nearly 
80%  in  the Netherlands, and  69%  in Denmark 
access the Internet via an ISP 
ISPs  offer  a  variety  of services,  including 
storage  of the  computer  program  constituting 
the company's home page, and the provision of 
information  on  visits  to  a  client's  page.  They 
can also help companies obtain a domain name. 
Considerable  differences  in  network  topo-
logy  and  spending  on  data  communication 
equipment exist between ISPs that are focusing 
on  home  users  and  those  targeting  business 
users.  Home-user-oriented  ISPs,  on  average, 
spend  more  on  remote  access  server  (RAS) 
equipment; the  main  part of business-oriented 
ISPs' budget is  spent on routers. In 1997,  some 
60% of European ISPs were home-user-oriented, 
and 40% were business-oriented. 
Every single ISP,  small or large, is  expecting 
huge  growth  for  1998.  Overall,  the  number of 
home  subscribers  is  expected  to  show  the 
largest  growth.  The  investments  in  backbone 
infrastructure and access equipment are keeping 
pace with this growth in subscribers. 
Local  ISPs  are  sustaining a great variety  of 
initiatives to  consolidate their role. Some Inter-
net service  providers  have  launched  their own 
Internet for  Schools funding programme. 
Internet  access  revenues  are  forecast  to 
reach close to ECU 2.4 billion by the year 2000, 
from  an estimated ECU 390  million at  the end 
of 1996.  This market, which includes individual 
access, value-added and wholesale services, will 
be  driven  by  increased  corporate  spending  on 
access  and  value-added  services  such  as  Web 
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Downstream  Upstream Data Range  Platform 
Data Range 
Dial-up modems  Up to 56 Kbps  Up  to  56 Kbps  Normal phone lines 
(narrowband) 
ISDN- BRI  56 Kbps to  56 Kbps to 128 Kbps  Telecommunication-furnished 
128  Kbps  equipment 
ADSL  1.5 Mbps to  16 Kbps to 500 Kbps  Normal phone lines; in test phase 
(broadband)  9 Mbps 
Cable modems  500 Kbps to  99.6 Kbps to  1 Mbps;  Cable TV networks; 
(broadband)  30 Mbps  also planning to use 28.8 Kbps  commercial deployment started 
(telecommunication return) 
Satellite  400 Kbps  Modem required 
Bandwidth 
Multimedia  applications  such  as  real-time 
voice  and video transmissions are straining the 
current  resources.  Efforts  are  under way  by  a 
variety of manufacturers to  improve  this situa-
tion,  including  expanding  the  Internet  back-
bone.  Further improvements  in  the  quality  of 
Internet  telephony  and  enhanced  multimedia 
capabilities require higher bandwidths than are 
commonly  available  today.  The  shift  from 
narrow-band modems to ADSL or cable will be 
gradual.  The  table  above  identifies  bandwidth 
ranges and availability. 
One of the primary requirements for general 
acceptance of packet network usage  is  the abil-
ity to schedule or plan for specific session band-
width through the resource reservation protocol 
(RSVP). This protocol allows bandwidth reserva-
tion in  advance of a particular session. This in-
cludes multipoint sessions in  which  individuals 
connected on the Internet can interact with one 
another and collaborate on activities. Other key 
features of RSVP  are scalability and adaptation 
to changing network conditions. 
Wireless path 
Internet access speed 
In  Europe,  Internet  users  are  mostly  con-
nected  via  a  28.8  Kbps  modem.  Demand  for 
ISDN  connections  is  quickly  increasing,  while 
access  via  14.4  modem decreases.  In  Germany 
45%  of users access  the Internet via  ISDN  (64 
Kbps),  while  26%  in  the UK,  Switzerland  and 
Norway  had  an  Internet access  speed  of more 
than 64  Kbps. 
So  far,  ISDN  has  had the biggest impact in 
Europe. The main driver behind this success is 
the fact that major national telecommunications 
operators  decided  early  on  to  migrate  their 
analogue  telephone  networks  to  digital  ISDN 
networks.  Furthermore, the European telecom-
munications  operators  and  ISDN  equipment 
vendors have been eager to achieve standardisa-
tion  of ISDN  features  across  Europe  (EURO-
ISDN) instead of sticking to proprietary services 
used nationally. 
Germany  has  by  far  the  largest number of 
ISDN  BRI  and  ISDN  PRI  lines  installed  be-
cause  Deutsche  Telekom  has  been  aggressive 
with  ISDN  pricing  and  promotion.  After  Ger-
many,  France  has  the  second-largest  installed 
base  of ISDN  lines,  followed  by  the  United 
Kingdom. 
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The  following  table  illustrates  Western 
European  ISDN  market  growth  by  product 
segment. 
1996-2000 
CAGR {%\) 
ISDN connections  27 
ISDN router shipments  45 
ISDN BRI client-to-LAN B channels  51 
RAS  (Remote Access Server) 
concentrator B channels  64 
The pattern of growth can  be  characterised 
as steady for ISDN connections, ISDN client-to-
LAN  RAS  (Remote Access  Server) B channels, 
and ISDN router markets. The market for  RAS 
concentrator B channels is growing exponentially. 
ADSL (Asymmetric Digital Subscriber Line) 
has  been  introduced  to  deliver  interactive  TV 
(lTV)  and  video-on-demand  (VOD)  to  the 
home, but is  becoming an increasingly interest-
ing alternative to provide fast  Internet access. 
Wireless access to  the Internet 
As  an  increasing  number  of  companies 
provide Internet access through their local area 
networks  and  corporate  data  systems,  mobile 
employees would be able to access specific cor-
porate applications through the Net. All  that is 
required is  local wireless access to the Internet. 
Mobile access  does not necessarily mean wire-
less,  as  acceptable  landline  phone connections 
are now available in many locations such as air-
ports and hotels. 
Four  criteria  describe  the  ideal  wireless 
communications network for Internet access: 
- Low cost per kilobyte of data; 
- High data throughput; 
- Nationwide coverage; 
- Low network latency. 
No  one  network  provides  all  the  features 
required  for  ideal  wireless  Internet  access. 
Circuit-switched  access  is  possible,  but  errors 
can occur; although roaming theoretically allows 
access  from  anywhere  in  the  cellular  coverage 
area,  the cost  is  prohibitive for  most.  Two-way 
paging can address the cost issue somewhat, but 
does not support interactive sessions because of 
the high latency, and coverage is  also limited to 
date. 
3. Improving European ICT Growth 
Growth in  the European ICT market is  set 
to improve as  a result of a unique combination 
of discontinuities in the economic environment 
and  initiatives  by  government  and  concerned 
industries  to  make  the  Information  Society 
happen in Europe as  fast as  possible. 
These  drivers  combine  in  a  unique  set  of 
interrelationships  and  positive  influences  on 
each other. They are related to: 
- The adoption of a single currency, the Euro; 
- The Year 2000  date change; 
- IT platform consolidation towards more 
stabilised adoption according to application 
needs; 
- The growing adoption of the Internet 
at business and household level; 
- European Commission initiatives 
to implement the Information Society; 
- Overall European businesses efforts 
to reduce the technology adoption gap 
with other worldwide regions. 
3.1.Euro 
Transition to Euro currency system by many 
European countries  is  due  to  be  completed by 
2002.  In the  transitional period,  companies are 
expected  to  add  the Euro as  a unit of account, 
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1 January 1999, participating national currencies 
will  be  locked  into  a  fixed  conversion  rate 
against  the  Euro.  Governments  will  also  give 
up  control  of monetary policy  to  a  new  body 
called  the  European  System  of Central  Banks 
(ESCB).  The  definitive  changeover,  scheduled 
for January 1,  2002  through to July 1, 2002, will 
be  when Euro banknotes and  coins  are  issued 
and all  national currencies effectively belong to 
the past. 
The introduction of the Euro is  expected to 
have a big impact on the way of doing business, 
and on the Information Technology infrastructure 
of European companies. However, relatively few 
European companies seem to have made signi-
ficant progress to address the ICT impacts, with 
SMEs particularly unprepared. 
This lack of  urgency puts small and medium-
sized  enterprises  at  considerable  risks.  Many 
companies have  underestimated the amount of 
time needed to prepare for the Euro conversion. 
And once even a budget and specific conversion 
plans are -in  place, the inevitable shortage of IT 
resources arising from  Euro's coincidence with 
the  preparation  for  the  year  2000  is  causing 
further  delay.  The costs  of preparing  for  Euro 
are tiny compared to the potential losses arising 
from inadequate preparation. See also Part Two, 
The Euro: Impact on Information Technology,  in this 
volume. 
3.2. Year 2000 
The  Year  2000  problem  is  a  maintenance 
project of massive proportions, for  which  there 
will  be no obvious benefit except the continua-
tion  of the  business.  Because  of the  ubiquity 
and  fixed  deadline  of this  problem,  projects 
cannot be delayed much longer. Many organisa-
tions with extensive computer applications have 
already  begun  to  experience  the  ill effects  of 
this  date-conversion  problem.  For  example, 
banks  that  forecast  five  years  mortgage  payoff 
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amounts  would  find  this  impossible  if their 
computer  systems  were  unable  to  recognise 
years beyond 1999. 
There are  several  approaches  to  addressing 
Year  2000  compliance.  These  include  reengi-
neering  business  processes,  rewriting  applica-
tions in modern languages, and installing pack-
aged applications to replace in-house legacy sys-
tems.  Renovating existing code is  the most po-
pular approach.  Therefore, most tools acquired 
for  Year  2000  projects  will  be  in  the  areas  of 
verification and program code/  date conversion. 
Because  the Year  2000  problem  is  in  many 
cases  mainframe-centric,  tools  focus  on  that 
environment. Although many of the tools may 
themselves  run  on a  desktop  systems  or in  a 
client/server  environment,  they  target  main-
frame-based applications. 
Some  portions  of a  Year  2000  project  are 
best  handled  internally.  These  include  setting 
overall  priorities  and  providing  expertise  on 
the  unique  requirements of the  business.  This 
means that most companies are likely to  retain 
control of the planning and assessment section 
of Year  2000  project activities.  Companies need 
a  major internal  project  management effort  to 
cover all  the related parts of a Year 2000 project 
and to  coordinate the renovation  projects with 
other  aspects  that are  beyond  the  purview  of 
outside vendors. 
This is  not to say that all  the Year 2000  con-
version  work  must  be  accomplished  in-house; 
services  companies  can  provide  much  needed 
expertise, tools, and resources. The demand for 
the Year 2000  solutions presents many opportu-
nities  for  outsourcers.  The greatest demand  is 
for programming resources. External help is  re-
quired  because  of the  complex  nature  of the 
problem,  the  time  involved  to  fix  it,  and  the 
cost  effectiveness  of outsourcing.  Outsourcers 
can  leverage their economies of scale,  technol-
ogy  strengths,  and  skill  sets  by  offering  Year 
2000  solutions. 
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Outsourcers  are  working  to  provide  better, 
faster,  or more  extensive  services  for  the  Year 
2000  problem by  increasing the number of con-
sultants and programmers involved in providing 
Year 2000  solutions. However, even if Year 2000 
solutions  providers  do  hire  additional  pro-
grammers,  the  staffing  shortage  is  not  likely 
to  be  solved  in  the  near future.  As  a  result,  a 
phenomenon of partnering has begun to emerge 
among Year  2000 vendors. 
Despite a broad awareness of the Year  2000 
problem, a significant proportion of the renova-
tion has  yet  to  be  done.  Although most firms 
have begun to address this issue, many of their 
projects are only in their pilot stages. This means 
that a lucrative opportunity for  outsourcers still 
exists.  By  tapping  their  current  customers  for 
Year  2000  services,  outsourcing  firms  could 
leverage  their  preexisting  customer  relation-
ships.  In  addition,  they  could  further  utilise 
their technological  skills  and  resources.  Poten-
tially,  outsourcers  could  even  charge  inflated 
service prices and still win Year 2000 business. 
Vendors  have  been  quick  to  roll  out  and 
market  products  and  services  that  address 
various  aspects  of the  Year  2000  problem,  but 
they  have  not been  as  forthright  in  provi.dirtg 
customers  with  information  about  upgrade 
plans for their own legacy software offerings. 
3.3. Consolidation among 
Platforms and  Packages 
1998  promises  to  be  a  year  of major  inte-
gration  of multiple  environments  in  IT  archi-
tectures.  Users  will  apply  Internet  technology 
to  the servers on their network  that will  allow 
applications  to  tap  into  resources  on  many 
servers, rather than just one, as was common in 
the past. 
Web  browsers and Java virtual machines are 
becoming  available  on  all  graphically-based 
desktop operating environments. They will  also 
be  a  standard  part  of network  computers  and 
network  PCs.  Thus,  organisations  that  have 
adopted  Web-based  application  architectures 
will  be  free  to  select  the  most  cost-effective 
client  regardless  of its  operating  environment, 
its microprocessor, or its form factor. 
The battle  for  ownership  of the  server  en-
vironment is  being fought furiously in the mar-
ket,  and  is  leading to  a polarisation of leading 
positions  at  the  different  levels  of application 
deployment: 
- Unix and Windows NT environments appear 
to be the leading platforms for development, 
although the emerging world  of Java  devel-
opment and the inclusion of the Java virtual 
machine  in  operating  system  packages  will 
benefit all  platforms. 
- Clustering  technology  will  be  leveraged  to 
be able to  scale up  system resources as  more 
end-users access the systems and as  corporate 
databases grow even larger.  Used in  another 
way,  this  technology  can  offer  higher  avail-
ability for  a smaller number of users.  Unix, 
NT,  and,  to  a lesser extent,  both OS/2  and 
InterNetWare application server systems will 
take part in this trend. 
- At the same time, individual servers may be 
scaled  up  to  include  more  processors 
through  the  use  of symmetrical  multipro-
cessing (SMP), massively parallel processing 
(MPP),  and NUMA (Non-Uniform Memory 
Architecture). 
Clustering software will  allow many off-the-
shelf server environments to be linked together, 
providing a single-system image, whereas before 
there were two, or four,  or more. ' 
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New workplace segment  Features  Thday's winner 
Corporate Centralised  - IS  department choses;  OS/390 
- system or application supplier; 
- global store of data. 
Corporate Distributed  - IS  department choses;  RJSC 
- system or application supplier;  Unix 
- middle tier, data entered locally, used globally.  AS  400 
Corporate Replicated  - IS  department choses;  Unix or 
- system or application supplier;  Netware/NT 
- middle tier, data entered locally, used locally, 
data summary sent elsewhere. 
Independent Corporate  - local domain expert choses;  NT Server 
- computer store or distributor; 
- stand alone, data entered locally, used locally. 
Independent Small to  - VAR or ISV choses;  UnixorNT 
Medium Organisation  - distributor; 
- stand alone, data entered locally, used locally. 
Most  major  Unix  operating  systems  will 
make  the  transition  from  32-bit  addressing  to 
full  64-bit  addressing,  making  it  possible  to 
quickly search large databases with tens of  giga-
bytes  or  more.  At  the  same  time,  migration 
from  32-bit operating systems to  64-bit  operat-
ing systems will become a focus for IT managers 
in many large  corporations that maintain  large 
databases on midrange Unix servers. 
Currently,  the  enterprise  systems  scenario 
looks as  shown in  the table above. 
There is  a growing trend among large/med-
ium enterprises  to  select different desktop  en-
vironments for  each type of worker (knowledge 
worker,  and  transactional  worker)  rather  than 
standardising  on  one  for  everyone.  Selecting 
two  different  platforms  can  increase  costs  in 
some areas. This increased level of costs can be 
minimised  by  an IS  architecture  that provides 
support  for  file  sharing,  electronic  mail,  and 
common workplace  applications  for  both types 
of workers. 
Knowledge workers often require the newest, 
most  powerful,  and,  unfortunately,  most  com-
plex  application  software.  The  availability  of 
leading-edge personal productivity tools,  devel-
opment  tools,  and  other  packaged  software 
products is  usually the driving force  behind the 
selection of a desktop environment. 
It is  clear  that  the  Microsoft  Windows  32 
API is  the interface being used for a significant 
number  of the  new  applications  and  tools  of 
interest  to  knowledge  workers.  Windows  NT 
Workstation  is  likely  to  be  used  if security, 
robust  multitasking,  and  support  of complex, 
network-based  applications  are  requirements. 
Window  95  and  its  successors,  on  the  other 
hand,  are  likely  to  be  used  to  support mobile 
computers, smaller hardware configurations,  or 
where special-purpose hardware devices are key 
requirements. 
Organisations  whose  knowledge  workers 
primarily  use  custom  or packaged  applications 
are  likely  to  continue  to  use  these  platforms 
unless there is  a strong external reason to  port 
these  custom  or  packaged  applications  to  an-
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other platform.  Each of these desktop  environ-
ments has  strengths  that may  be  crucial  to  an 
organisation's success. 
Transactional workers have different require-
ments than knowledge workers.  These workers 
primarily  use  packaged  or custom  applications 
to  improve  their  productivity  doing  basically 
non-computer-oriented  tasks,  such  as  entering 
orders  or  providing  customer  service.  Trans-
actional  workers  generally  have  little  require-
ments for sophisticated data collection, analysis, 
or synthesis tools other than those provided by 
the  packaged  or  custom  business  applications 
their  organisations  use.  A  stable,  robust,  and 
manageable environment is  more important for 
these workers than one that is  rapidly changing 
and highly adaptable. 
Although any  of the  desktop  operating en-
vironments  can  certainly  be  the  platform  for 
these  applications,  it  would  be  wise  for  orga-
nisations to contemplate adopting Web  technol-
ogies  as  they  reconsider  the platform  for  their 
custom or packaged transactional applications. 
The  final  result  is  the  integration  and 
management  of heterogeneous  systems  Unix, 
NT Netware,  OS/2 on behalf of large/medium 
users. 
3.4. Internet Applications 
Access  to  the  Internet  for  entertainment, 
communications  and  business  needs  is  set  to 
become  rooted  in  every  individual's  every-day 
life. As  outlined in section 2, this will  be  driv-
ing  a  strong  increase  in  demand  for  applica-
tions,  content and  interfaces  aimed  to  address 
the new tendency of  moving traditional forms of 
entertainment and business interaction online. 
3.5. EU  beyond 
Telecommunications Liberalisation 
Preparing  for  the  post-liberalisation  time 
frame,  the  European  Commission  is  focusing 
on the  faster  development  of the  Information 
Society  by  achieving  its  three  major  require-
ments: 
- A  high  level  of information  use  by  most 
people,  in  most  organisations  and  work-
places; 
- Common  or  compatible  technology  for  a 
wide  range  of personal,  social,  educational 
and business activities; 
- The  ability  to  transmit  and  receive  digital 
data rapidly. 
The European Commission is  committed to 
the  introduction of new  rules  designed to  stop 
Member  States  hampering  the  Information 
Society with  a  set of different  laws  across  the 
Union. 
I ' 
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European Commission Actions for the 
Information Society 
Information Society projects 
The  European  Commission  has  launched  eight 
pilot projects on the Information Society and promot-
ing employment and local development. Each project 
will  develop  local  strategies  and  action  plans  and 
will  be  based  on  wide  regional  consensus  on  how 
to  integrate  the  Information  Society  concept  into 
employment  and  development policies  at  the  local 
level.  The  projects  will  run  for  between  18  and 
24  months,  each  receiving  up  to  250,000  ECU  of 
co-financing. 
The Communication  on  "The Information Society 
and Development - The Role of  the European Union" 
reviews  the  potential  opportunities  for  developing 
countries in the emerging Information Society and,  in 
particular,  those  arising  from  the  use  of satellite 
communications  and Internet  applications  in  areas 
such as education, administration, health,  transport, 
commerce and industry.  The Communication calls for 
the establishment of  pilot projects demonstrating the 
practical benefits of  the Information Society. 
Competitiveness 
The European  Union  spotlight is now turning on 
the ICT industry itself  because of  the alarming delays 
being reported in some market segments. 
The  European  Commission  adopted  a  Commu-
nication  on  April  16,  1997  on  the  competitiveness 
of the  European  information  and  communication 
technologies  industry.  The  Communication  is  split 
into  two  parts.  The  first  makes  an  assessment  of 
European  ICT industries.  They  face  intense  global 
competition hampered by a number of  disadvantages 
and difficulties.  The second part deals with the need 
to  improve  the  competitiveness  of European  ICT 
industries. A number of  actions having an important 
impact on the competitiveness of  ICT industries form 
part of  initiatives already under way in the EU: those 
included  in  the  action  plan  for  the  Information 
Society,  and initiatives  completing and harmonising 
the internal market, R&D programmes. 
The ICT Market in Europe 
The  Commission  recognises  that  such  policy 
initiatives must be complemented by specific actions, 
addressing particular problems of  ICT industries and 
able to contribute to providing the conditions needed 
to compete successfully in the world market. 
The proposals for action include: 
- Completing  the  abolition  of trade  tariffs  on  all 
IT products,  by  implementing  the  Information 
Technology Agreement (ITA)  agreed in Singapore 
in December 1996; 
- The  removal  of non-tariff barriers  (by  mutual 
recognition agreements); 
The  creation  of  flexible frameworks  for  setting 
and developing industry-managed standards; 
- SME start-up and development aid; 
- Exploiting the potential of  enlargement,  by pro-
moting  industrial  cooperation  with  Central  and 
Eastern  European  countries  and addressing  the 
opportunities  offered  by  these  new  growing 
markets; 
- Encouraging  industry  to  establish  a skills certi-
fication  scheme  in  order  to  improve  industrial 
performance and employment opportunities; 
- Encouraging benchmarking as a tool for identify-
ing weaknesses and improving competitiveness. 
Education 
The European Commission is favouring the intro-
duction  of multimedia  in  schools  from  1998.  The 
European  foundation  will  aim  to  encourage  the 
creation  of business  partnerships  in  the  sectors  of 
information  technology  and  telecommunications, 
local  and  regional  authorities  and  managers  of 
educational  systems.  The  "European  Education 
Partnership" which  will help  in  its creation  currently 
comprises thirteen companies. 
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The  Commission  considers  that  public-private 
partnerships are essential to ensure the participation 
of educational  establishments  in  the  lnfonnation 
Society,  to  connect  schools,  ensure  the  technical 
maintenance of  equipment,  train  instructors and de-
velop multimedia contents.  The foundation's mission 
will be to encourage the creation of  new partnerships 
and the nen·vorking of  associations.  It will act as a 
think-tank on  the  development of technologies  and 
educational practices  and will serve  as  a  reference 
and exchange pointfor good practices. It will play an 
active role  in  sponsoring educational projects based 
on the use of  infoJmation networks. 
Transparency 
A  "transparency" Directive has been proposed to 
force Member States to  let their EU partners and the 
European  Commission scrutinise their draft laws  in 
advance  to  check  whether  they  will  hinder  Union 
trade  in  lnfo1mation Society services.  The proposed 
directive will give the EU similar powers to  vet draft 
laws  on  ln.fonnation  Society  services  as  those  it 
currently  el?joys  to  scrutinise  draft  Member  State 
rules  covering  goods,  including  those  which  affect 
Information  Sodety  products.  Once  it  comes  into 
force,  draft national laws  will be ji-ozen for a three-
month "standstill" period while other Member States 
and the Commission decide whether they are likely to 
have an adverse affect on the single market. A further 
one month standstill can then be imposed,  to give the 
Member State concerned the chance to amend the law 
in question. 
Legal protection of encrypted services 
The  Green  Paper  on  the  "Legal  Protection  of 
Encrypted Se1vices  in  the  Internal Market" was  the 
subject of  a wide-ranging process of  consultation  in 
1996.  The reactions to  the Green Paper confilmed the 
need for a Community legal instrument the purpose 
o.lwhich should be to  hmmonise the legal protection 
of  all those services whose remuneration depends on 
"conditional  access"  techniques  such  as  encryption 
and electronic locks.  Both  the European Parliament 
and a  clear  majority of Member States  share  this 
view  and  have  called  upon  the  Commission  to 
present a proposal for a Directive.  The proposal for 
a Directive was announced in  the Commission  1997 
U0rk Program as well as in  the lnfonnation Sodety 
"Rolling Action Plan". 
The  Directive  aims  to  ensure  that  an  equal 
level of  protect;  on  is provided in each Member State. 
To  this  end,  European  countries  will  be  required 
to  ban  the  manufacture,  sale,  import  from  third 
countries,  ownership for commercial or private ends, 
installation  or  commercial  promotion  of decoding 
mechanisms  without  the prior authorisation  of the 
coding  body  or  service  supplie1:  Each  count1y  will 
be  required  to  adopt  effective,  proportionate  and 
dissuasive sanctions to punish violation and enable 
injured parties to seek compensation. 
Electronic commerce 
On  16  April  1997,  the  Commission  adopted  a 
Communication  on  ':4  European  Initiative  in  Elec-
tronic  Commerce".  The  aim  is  "to  encourage  the 
vigorous growth  of electronic commerce  in  Europe", 
by  implementing a  "coherent framework of techno-
logical,  regulatory and support actions,  as  a matter 
of  urgency,  by the year 2000". Part One · E ITO 98 
Security 
As  service  providers  will  need  to  be  protected 
against the piracy of  their services by illicit decoders, 
smart cards or other piracy devices,  the Commission 
is set to propose a directive to establish an adequate 
level  of protection  for  service  providers  across 
Europe. 
Telecommunications Iiberalisation 
implementation 
The European Commission adopted on 1 October 
1997 a proposal for European  Union  legislation  to 
achieve EU wide availability of  so-called carrier pre-
selection and number portability by 1 January 2000. 
Immediately  upon  the  opening  of the  liberalised 
telecommunications  market on  1 January  1998 and 
after commencement of  operations by newly licensed 
operators,  users  should  be  able  to  choose  service 
providers other than their local operator.  This will be 
done by dialing a short prefix before every phone call. 
Two years later,  as of  1 January 2000,  consumers will 
have the option  to pre-select such alternative service 
providers which means  that their calls will be auto-
matically routed to  the provider of  their choice with-
out  the  need to  dial extra  digits.  Users  will also  be 
able to retain their telephone number while switching 
the  subscription  of their  telephone  line  to  another 
operator. 
The  European  Commission  is  urging  Member 
States  to  put frameworks  in  place for handing  out 
licences  to  operators  in  time for an expected roll-out 
of the  EU  standard  universal  telecommunications 
service (UMTS) by 2002.  The EU telecommunications 
industry is close to deciding on the final shape of  the 
UM1S  technology,  which  is  expected  to  take  over 
from  today's  successful  GSM  digital  telephone 
standard.  The UM1S standard will build on GSM by 
linking  with  fiXed  telecommunications  networks  to 
provide  users  with  the same  level of  service as  they 
enjoy from  the  best fixed  systems.  Callers  will  be 
able  to  use  the same  numbers for mobile and fiXed 
services and have on-the-road access  to  the internet 
and other multimedia network. 
The ICF Market in Europe 
The  European  Commission  is  also  considering 
a change  in  community  law  which  - if adopted  by 
governments  - could force  telecommunications  net-
work operators  to provide broadband services based 
on  technologies  such  as ADSL  (Asymmetric Digital 
Subscriber  Line).  Under  the  proposed  ruling  tele-
phone operators will be obliged to  ensure  that tele-
communications equipment approved for connection 
to the network will work. 
Mobile and wireless communications 
technologies 
The European  Commission  has proposed astra-
tegy for  the  development  of the  next generation  of 
mobile  and  wireless  communications  technologies. 
The  Commission  calls for  urgent  action  by  public 
authorities to guarantee an investment by industry in 
the  development  of new  systems,  offering  mobile 
users wireless access to the Internet and other multi-
media services.  The pilot phase will not begin  until 
2002 but regulatory issues should be settled as soon 
as possible. 
The  Commission  has  proposed  rapid  action  to 
clarifY  rules  for  issuing  licenses  and guaranteeing 
the  availability  of  frequencies  for  UM1S,  the prin-
cipal system  being  envisaged  by European  industry. 
It also  recommends  a guarantee  of pan-European 
"roaming" for the future services - one of  the charac-
teristics that has assured the success of  present GSM 
systems - so  that the user can  benefit from  a "wire-
less  Information  Society".  The  Commission  is  con-
sidering  coming forward  with  a proposal  to  Parlia-
ment and the Council,  before the end of  the year, for 
a  legislative  decision  on  roaming,  frequencies  and 
standards. 
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Private telecommunications equipment 
Within  the  context of telecommunications  har-
monisation among European countries,  the proposal 
for a Directive on  the approximation of  the laws  of 
the Member States concerning connected telecommu-
nications equipment (and the mutual recognition of 
the conjotmity of equipment),  represented a further 
step in the legislative framework necessmy to support 
a  genuinely  competitive  multi-vendor  community 
market for connected telecommunications equipment. 
The major elements of  the new Directive are: 
- Enlargement of  the scope of  equipment covered by 
the inclusion o.fradio equipment; 
- A  set of nrn'  definitions  making  the  Directive 
.filture-proo.lby taking into account the liberalisa-
tion  of  it~fi·astructures and competition  between 
operators; 
- A  development o.f the concept of  telecommunica-
tions-spec(fic essential requirements to  take into 
account technological trends; 
- A  flexible  decision-making  process  whereby 
future  network  infrastructures  and systems  can 
readily be covered; 
- A light confotmity assessment regime based upon 
the principle a.{ manufacturer's declaration. 
Experience a./the present legislation, and techno-
logical development,  have demonstrated that a lighter 
interpretation  o.l the  concept of telecommunications 
essential requirements  is  appropriate and that more 
flexibi/;ty  is  needed in  defining  which  essential re-
quirements  should  apply  to  classes  of equipment. 
This flexibility is necessmy in order to respond to the 
spec(/ic  needs  o.l new  network  types,  accommodate 
industry reaction to  the current regime,  be consistent 
with  international  trends  and  react  to  changing 
policy, market pressures and the increasing g/obalisa-
tion o.l telecommunications. 
Cable 
The European Commission is expected to  outline 
its position on  competition in  the cable TV industry 
and ownership  of cable  TV networks  by  dominant 
phone companies.  The  target is  to  ensure that cable 
TV networks and basic  telephone networks  are  not 
operated  by  the  same  company.  However,  in  cases 
such  as  Getmany,  where  Deutsche  Telekom  is  the 
dominant phone  company  and controls  cable  tele-
visions  networks,  there  could  be  exceptional  rules 
granted to  take account of  such market structures. Figure 14 
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However,  the telecommunications sector  in 
the European Union will  not be fully liberalised 
in 1998.  Some countries (Spain,  Greece, Portu-
gal,  Ireland, and Luxembourg) were granted an 
additional  period to  implement a  total  liberal-
isation of telecommunications. The whole pro-
cess of liberalisation will  not be affected by the 
delay of these  countries.  The Commission has 
agreed  to  allow  Luxembourg to  wait until July 
1,  1998,  Spain  until  November  30,  1998,  Por-
tugal  and  Ireland  until  January  1,  2000,  and 
Greece  until  1 January 2001  to  fully  liberalise 
their telecommunications markets. 
These  delays  were  granted  to  allow  these 
countries not only to adjust tariffs to bring them 
in  line  with  costs,  but also  to  modernise  and 
digitalise the networks.  In  particular, in  Greece 
the  diflicult  geography  and  low  per  capita  in-
come affect the profitability potential of invest-
ments in  the national networks. 
The  European  Commission has  provided  a 
rigid  timetable  for  each  country,  requiring  it 
(among  other  measures)  to  notify  legislative 
changes  and  licensing  plans,  to  lift  restrictions 
on alternative  infrastructures  for  the  provision 
of services  already  liberalised,  to  make  public 
the  conditions  for  authorising  voice  telephony 
and interconnection charges. 
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3.6. Reducing the Adoption Gap 
In general, European businesses and govern-
ments  have  realised  they  cannot  survive  with 
chronic  delay  in  technology  adoption  levels, 
which  are  driving  faster  economic  growth  in 
other regions. European users attitudes towards 
adopting  ICT  for  core  business  processes  and 
making  ICT  decisions  part  of overall  business 
strategy  decisions  are  improving,  driven  by  a 
number of factors: 
- Increasing  competition  within  Europe  and 
in  the  global  economy  challenges  global 
players  ability  to  deliver  long-term  value; 
this ability is  increasingly dependent on the 
organisation's  capabilities  in  dealing  with 
information and goodwill assets. 
- In  view  of  the  unification  of  European 
markets,  large  and  small  organisations  in 
Europe  have  to  eliminate  process  ineffi-
ciencies  that national niche  advantages  and 
currency fluctuation effects used to allow. 
- The  adoption  of the  European  single  cur-
rency  has  a  major  impact  on  accountancy 
systems, and is  putting increasing weight on 
the adoption of electronic cash systems. 
- The faster movement towards putting more 
business  processes,  communication  and 
entertainment  content  on  the  Internet 
allows  unique  advantages  for  the  traditio-
nally  fragmented  European  culture  and 
economy. 
In  this  sense  an  Internet-based  European 
economy would allow control of the traditional 
costly  fragmentation  and differentiation  of na-
tional  business,  while  exploiting  the  economic 
growth potential stemming from the diversity of 
European  national  cultures,  preferences,  lan-
guages,  and markets.  The traditional European 
disadvantages  of national  adaptation  costs  and 
smaller  scale  economies  vis-a-vis  other  more 
homogeneous  regions  would  finally  be  neu-
tralised.  If the management of interactive  con-
tent  and  business  processes  is  implemented 
effectively,  the availability of multiple contents 
and demand for communications by a more dif-
ferentiated  population and economy will  trans-
late into higher potential for  economic growth. 
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The Technological Evolution of ICT 
and Standards 
This  chapter  has  been  provided  by  M.  Bozzetti 
on  behalf of SMAU  in  close  co-operation  with  the 
EJTO Task Force. 
1. Evolution in  ICT: A Global View 
The  aim  of this  chapter  is  to  provide  an 
overview  and  a  basic  description  of the  most 
significant technological  factors  affecting  Infor-
mation  and  Communication Technology  (ICT) 
which are of decisive importance for the market 
now  and  which  will  continue  to  be  so  in  the 
near future. As  in our previous reports, we  shall 
consider  the  following  as  the  basic  ICT  tech-
nologies:  microelectronics, computer hardware, 
software and telecommunications. 
These  technologies  co-operate  and  intemp-
erate  by  means  of  architectures,  and  their 
evolution plays a significant role  in ICT,  which 
both influences and  is  influenced by the devel-
opments taking place in the technologies them-
selves. 
The  technological  trends  indicated  in  the 
reports mainly concern the "industrial" status of 
the art, and not the most advanced R&D results 
at laboratory level; but even in this context, the 
reports  cannot  be  exhaustive  because  of the 
limited space available and the fact that some of 
the  information  has  already  been presented  in 
previous  reports.  On  the  basis  of the  experi-
ences of the author and the EITO  Task  Force, 
only  certain  specific  and  significant  items  will 
be  discussed,  and  it  will  also  be  assumed  that 
the reader knows the previous reports and their 
contents. 
The Internet phenomenon remains the main 
driving  force  for  innovation  in  the  whole  ICT 
field,  and  has  had  a  big  impact  on the  mega-
trends considered over the last few  years: 
- The continuing miniaturisation of electronic 
components,  with  a  parallel  reduction  in 
costs  (and  therefore  price)  and  an  increas-
ingly  greater level  of reliability  and  ease  of 
use; 
- The continuous  evolution  of ICT  products 
and  systems  towards  becoming  ubiquitous 
and powerful tools for both business and do-
mestic use; 
- The continuous improvement of human/ma-
chine interactions, with the goal  of reaching 
a natural quality interface; 
- The continuous migration from  analogue to 
digital, from  fixed to mobile, and from voice/ 
text to  multimedia equipment, regardless of 
distance  or  the  physical  location  of  the 
equipment itself. 
This  impact  mainly  concerns  the  following 
issues: 
- IP  (Internet  Protocol)  is  becoming  "the 
standard" for  the whole ICT context; 
- Applications are becoming web-enabling and 
browsers are going to become "the interface" 
for  both interactive and hyper-multimedia; 
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The increasing  focus  on "information" (i.e. 
the content) that facilitates  and  favours  the 
convergence  of the  "media"  and  ICT mar-
kets  and technologies  (the media market  is 
still not considered part of the ICT market 
by  EITO,  but  some  opinion  leaders  are 
moving in  this direction); 
- The effects  on society  and individuals,  and 
all  that these mean in terms in of consumer 
electronics and the media market; 
- The growth of electronic commerce (an im-
portant  step  toward  the  digital  economy 
and the Information Society) with much em-
phasis being based on security; 
- Intranets  and  extranets  are  becoming  key 
factors  in  the  evolution  of enterprise  ICT 
architectures; 
- The increasing  use  of VPN (Virtual  Private 
Network)  for  supporting  remote  users  and 
extranets; 
- Functional  integration  and  interoperability 
of lines-of-business,  EUC  (End-User  Com-
puting), ERP (Enterprise Resource Planning) 
and  legacy  applications  via  web-enabling 
solutions and browsers. 
All  technologies  are  contributing  towards 
the evolution of ICT,  but the "hottest" include 
very and ultra large system integration, wireless 
and  fibre  optic systems, very  high  speed  com-
munication  systems,  storage  technologies, 
speech  processing  (in  particular  continuous 
speech processing  recognition),  image  process-
ing,  display  technologies,  and  battery  technol-
ogies.  Software  technology  is  probably  neither 
so  engineered  nor  so  advanced  as  hardware 
technology, but its evolution is  continuous. 
As  detailed  in  our  previous  reports,  stan-
dardisation continues to play a key  role  in ICT, 
and  the  merging  of computers,  telecommuni-
cations,  consumer  electronics  and  multimedia 
requires  the  constant  introduction  of  new 
standards. In addition to the traditional interna-
tional dejure bodies, such as  ISO  and ITU, the 
big pushers are now the Forums and Consortia 
that provide (and/or impose) de facto  standards 
for the products for which they were set up, and 
these  are  becoming  increasingly  accepted  as 
having  de  jure  status.  Consequently,  the  dis-
tinction between dejure and defacto standards is 
becoming less  significant  for  users and,  in  any 
case,  standards cannot (and must not) be seen 
as  static influenCE1S  or constraints on the intro-
duction of innovations. 
The International Organisation for  Standard-
isation,  (ISO)  [http:/  /www.iso.ch],  the  Interna-
tional  Electrotechnical  Commission, (IEC)  and 
the  International  Telecommunication  Union 
(ITU) [http:/  /www.itu.ch],  with its  Consultative 
Committees CCITT and  CCIR,  are  the world-
wide de jure standardisation bodies operating in 
the interdisciplinary ICT sector. They have their 
counterparts in the European Standards Organi-
sations: the Comite Europeen de Normalisation 
(CEN), the Comite Europeen de Normalisation 
Electrotechnique  (CENELEC)  and  the  Euro-
pean  Telecommunications  Standards  Institute 
(ETSI) [http:/  /www.etsi.fr]. 
The Internet Engineering Task Force (IETF) 
is  the  protocol  engineering  and  development 
group  for  Internet, and provides both  Internet-
Drafts  and  Requests  for  Comments  (RFC). 
RFCs are  the official  document series  and  are 
archived  permanently:  although  not  all  RFCs 
are  standards,  the  majority  of them  are  the 
reference  standards for  Internet and,  as  public 
domain  documents,  are  freely  available  online 
from  various  repositories.  It  is  important  to 
underline that the widespread diffusion of such 
standards has been facilitated by their free avail-
ability.  I \ 
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The IEEE,  Institute  of Electrical  and  Elec-
tronics  Engineers,  Standards  Board  [http:/ 
stdsbbs.ieee.org] is  the engine for  the standard-
isation of LANs with the 802  set of recommen-
dations that are also included in the ISO stand-
ards as  IS  8802  series. 
Many of the most active  Forums and  Con-
sortia are working in the same manner (Table 1). 
2. Microelectronics 
There  has  been  an  expected  evolution  in 
transistor  downsizing  and  growth  in  IC  (Inte-
grated  Circuit)  functionalities,  particularly  in 
terms of memory capacity and CPU processing 
speed,  reduced costs and prices  as  the number 
of functions  increases,  and  a  higher  level  of 
integration. 
First  formulated  in  1965,  "Moore's  Law" 
(i.e.  the  density  of components per  integrated 
circuit will double at regular intervals of around 
18  months) is  still as  valid as  ever,  and used to 
project the future capabilities of semiconductors 
and successor technologies. 
It is  interesting to note that, due  to  the in-
creasingly high  costs of R&D and manufactur-
ing,  as  well  as  the  global  competition  that 
narrows market windows, the semiconductor in-
dustry has changed from the logic of vertical in-
tegration to a model of precompetitive research, 
technological specialisation and global alliances 
even between competitors. 
A significant example in Europe is  the new 
cooperative  project,  MEDEA (Microelectronics 
Development  for  European  Applications),  the 
goal of which is  to develop  chip sets for  multi-
media, communications and automotive applica-
tions based on 0.25 and 0.18 micron technologies. 
The Technological Evolution of  JCF 
and Standards 
As highlighted in last year's report, the tran-
sition  from  Very  Large  System  Integration 
(VLSI)  to  Ultra  Large  System  Integration 
(ULSI),  with  more than  ten million transistors 
per chip, is  approaching its technological  limits 
and  reducing  the  advantage  of producers  of 
silicon components. 
The limit of optical lithography for  the pro-
duction  of CMOS  is  about  0.12  microns,  and 
the limit of the thickness of solid state "MOS" 
is  about  0.005-0.01  microns.  Intel  [http:/  I 
www.intel.com]  considers  the  thickness  of 0.07 
microns  to  be  the  technological  limit,  but the 
real  problem is  the cost of manufacturing such 
"thin" CPUs:  as  Intel  points out,  the cost of a 
factory in 1968 (when Intel was founded) was 10 
million US dollars but is  now about 1.5  billion. 
The  most  advanced  foundries  currently 
make 0.25  micron circuits using deep-ultraviolet 
steppers with a wavelength of 245  nm. The next 
generation  will  probably  have  a  wavelength 
of  193  nm,  which  will  allow  a  thickness  of 
0.18-0.13  microns.  Extreme ultraviolet  systems, 
X-ray systems and optical  systems are going to 
be developed by various laboratories in order to 
reach even smaller dimensions. 
As  we  approach  the  limits  of  semicon-
ductors,  quantum  mechanics  begins  to  come 
into its own, which means that it will  be neces-
sary  to  develop  "quantum" and "photon" com-
ponents in order to be able to build multi-layer 
semiconductor crystals with a precision of about 
1 nanometer. 
Holographic  techniques  are  being  used  for 
the optical  archiving of information,  thanks  to 
their  reachable  high  density  (about  10  GB  vs 
the  current  100  KB  per  cm2)  and  high  speed 
(1  Gbps). 
Another promising research area in the field 
of optical information storage is  that of protein 
memories. 
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ADSL Forum 
All-Optical Networking Consortium 
ATM Forum 
Digital Audio Visual  Council (DAVIC) 
Digital Video Broadcasting (DVB) Project 
DVD Li.censer Consortium 
European Board for  EDI Standardisation (EBES) 
European Broadcasting Union (EBU) 
European Committee for Banking Standards (ECBS) 
European Computer Manufacturers Association (ECMA) 
European Electronic Messaging Association (EEMA) 
European Workshop on Open Systems (EWOS) 
European Committee for IT Testing and Certification (ECITC) 
European Association for  the Co-ordination of Consumer Representation 
in Standardisation (ANEC) 
European Telecommunications and Professional Electronics Industry 
(ECTEL) 
European Association of Manufacturers of Business Machines and 
Information Technology Industry (Eurobit) 
European Telecommunications Informatics Services (ETIS) 
Fast Ethernet Alliance 
Frame Relay Forum 
Giga Ethernet Alliance 
High Level  Strategy Group (HLSG) of European Union 
Information Infrastructure Standards Panel 
International Color Consortium 
Internet Engineering Task Force (IETF) 
IP Multicast Initiative (TPMI) 
Multimedia Communications Forum (MMCF) 
Network Management Forum (NMF) 
Object Management Group (OMG) 
OLAP Council 
Open 56K 
Open Group (ex X/Open) 
Standard Performance Evaluation Corporation (SPEC) 
Telecommunications Information Networking Architecture Consortium 
(TINA-C) 
Video Electronic Standards Association (VESA) 
Virtual Socket Interface Alliance 
Voice  Profile for  Internet Mail Work Group (VPIM) 
W3  Consortium 
[http:/  /www.adsl.com/adsl] 
[http:/  /www.ll.mit.edu/aon] 
[http:/  /www.atmforum.com] 
[http:/  /www.davic.org] 
[http:/  /www.dvb.org] 
[http:/  /www.ebes.cenclcbel.be] 
[http:/  /www.ebu.ch] 
[http:/  /www.ecbs.org] 
[http:/  /www.ecma.org] 
[http:/  /www.eerna.org] 
[http:/  /www.ewos.be] 
[http:/  /www.ecitc.org] 
[http:/  /www.ectel.org] 
[http:/  /www.fvit-eurobit.de] 
[http:/  /www.etis.org] 
[http:/  /www.gigabit-ethernet.org] 
[http:/  /www.frforum.com] 
[http:/  /www.gigabit-ethernet.org] 
[http:/  /www.hlsg.org] 
[http:/  /www.ansi.org/iisp] 
[http:/  /www.color.org] 
[http:/  /www.ietfcnri.reston.va.us] 
[http:/  /www.ipmulticast.com] 
[http:/  /www.rnmcf.org] 
[http:/  /www.nmf.org] 
[http:/  /www.orng.org] 
[http:/  /www.olapcouncil.org] 
[http:/  /www.open56k.org] 
[http:/  /www.opengroup.org] 
[http:/  /www.specbench.org] 
[http:/  /www.tinac.com] 
[http:/  /www.vesa.org] 
[http:/  /www.ip-net.org] 
[http:/  /www.ema.org/vpim] 
[http:/  /www.w3.org] 
Table 1 
Some Forums and 
Consortia Active 
or Involved 
in ICT Standardisation 
Activities 
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2 .1. Microprocessors 
The use of 32-bit microprocessors as  CPUs 
for  PCs  is  spreading,  as  is  the  use  of 64-bit 
microprocessors (Alpha, Power PC, 860)  for pro-
fessional workstations and all  top-class systems. 
The  difference  between  CISC  systems 
(Complex  Instruction  Set  Computing)  and 
RISC  (Reduced  Instruction  Set Computing)  is 
becoming  increasingly  small  as  both  architec-
tures are trying to  steal the best features of the 
other. 
It needs to  be  remembered that CISC  sys-
tems  use  a  complex  of instructions  that often 
require  different internal clock  cycles,  whereas 
RISC  systems  use  a  reduced  set  of  simple 
instructions  so  that  each  instruction  can  be 
executed in one cycle (or less). 
Table 2  summarises the  CPU  characteristics 
of the main builders. 
The  common  technological  trends  include 
five  metallic  layers,  speculative  processing 
(branch prediction), a high  number of registers 
and a  separate cache memory bus.  In terms of 
high-cost planning and manufacturing, the com-
mon  approach  is  go  for  modular  planning  in 
order to reduce production cycles. 
The market predominance of Intel Pentium 
is  being  challenged  by  its  main  competitors, 
AMD [http:/  /www.amd.com]  and Cyrix [http:/  I 
www.cyrix.com].  Many  builders  have  already 
announced  that  their new  0.25  micron  proces-
sors have almost  reached the production stage, 
and Intel has announced that this kind of CPU 
will  be  able  to  increase  the  capacity  of the 
current Pentium from  5.5  million to more than 
40  million transistors. 
The Technological Evolution oflCJ 
and Standards 
Intel  has  oriented the two  main processors 
of the  P6  family  as  follows:  the  Pentium  Pro 
without  MMX  is  mainly  used  for  servers, 
whereas  the  new  Pentium  II  (which  has  the 
same architecture but includes the MMX exten-
sion) is  mainly used for clients and multimedia 
PCs. 
AMD has licensed Intel's MMX design, but 
Cyrix wrote its  own  set of new  instructions as 
part of its MediaGX processor, an unusual chip 
that  incorporates  multimedia  functions  in  the 
CPU. 
At present, the Digital 21264 Alpha model is 
at  the  top  with  15.2  million  transistors 
[http:/  /www.digital.com]. 
2.1.1.  The Benchmarking of CPU 
and ICT Systems 
Constituted in  1988,  the  Standard Perform-
ance  Evaluation  Corporation  (SPEC)  is  the 
body  responsible  for  standardising benchmark-
ing:  it defines, accepts, maintains and publishes 
specifications for  the measurement and control 
of modern system performances. 
SPEC  is  made  up  of  different  working 
groups including: 
- Open  System  Group  for  CPU,  Web,  SFS 
(System-level  File  System),  SDM  (System 
Development Multitasking); 
- High-Performance  Group  for  the  bench-
marking  of multiprocessor  systems,  cluster 
and parallel systems, supercomputers; 
- Graphic  Performance  Characterisation 
Group for  the benchmarking of graphic sys-
tems, such as PLB,  OPC, XPC, etc. 
In  August  1995,  the  CPU95  specifications 
replaced  the  old  CPU92  specifications.  CPU95 
evaluates CPU memories and the generation of 
compiled  code performances. It is  divided  into 
two  test sets: 
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Producer 
AMD/NexGen 
[wwwamd.com] 
Cyrix 
[www.cyrix.com] 
DEC 
[www.digital.com] 
DEC 
HP 
[www.hp.com] 
HP 
Intel 
[wwwintel.com] 
Intel 
Intel-HP 
MIPS/SGI 
[www.mips.com] 
Sun 
[www.sun.com] 
Power  PC 
Consortium 
[www.mot.com] 
I  See paragraph 2.1.1 
2 See paragraph 2.1.3 
3 n.a.:  not available 
Model 
K6-233-MMX 
6X86MX-
PR233 
MediaGX 
Alpha 21164A 
Alpha 21264 
PA-8200 
PA-8500 
Pentium Pro 
Pentium II 
(Klamath) 
Merced (P7) 
R10000 
Ultra Sparc-11 
Ultra Spare-III 
740 
Target  SPEC 
clock  Int 95
1 
speed 
233  MHz  n.a.3 
188  MHz  n.a. 
180 MHz  n.a. 
500 MHz  15.4 
(18) 
600  MHz  30+ 
220 MHz  15.5 
300+ MHz  n.a. 
200 MHz  8.58 
266 MHz  10 
300+ MHz  n.a. 
200 MHz  10.7 
300 MHz  12.7 
600 MHz 
266 MHz  11.5 
SPEC  Multi-
FP 95
1  media 
extension2 
n.a.  MMX 
n.a.  MMX 
n.a.  MediaGX 
21.1  MVI 
(27) 
50+  MVI 
25  No 
n.a. 
6.48  No 
8  MMX 
n.a.  MMX 
19  MDMX 
19.7  VIS 
VIS 
6.9  No 
Technology 
CMOS/0.35-micron, 
32  bit, 
4 instructions per clock cycle 
CMOS/0.6-micron, 32  bit, 
2 instructions per clock cycle 
CMOS/0.35-micron, 64  bit, 
4 instructions per clock cycle 
CMOS/0.35-micron, 64  bit, 
6 instructions per clock cycle 
CMOS/0.5-micron, 64 bit, 
4 instructions per clock cycle 
CMOS/0.25-micron, 64  bit 
BiCMOS/0.6-micron, 32  bit, 
Dual Independent Bus, 
2 instructions per clock cycle 
CMOS, 32  bit, 
Dual Independent Bus, 
4 instructions per clock cycle 
64  bit, announced, 
architecture IA64 
CMOC/0.35-micron, 64 bit 
CMOS/0.35-micron, 64  bit 
CMOS/0.29-micron, 64  bit 
Table 2 
Technical Characteristics 
of  the Main New CPUs 
I 
I Table 3 
The Eight CJNT95 
Test Programs 
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Number and name 
.. 
Application 
The Technological EvoluNon of  ICT 
and Standards 
099.go  Artificial intelligence; plays the game of "Go" 
124.m88ksim  Moto 88  K chip simulator; runs test program 
126.gcc  New version of GCC; builds SPARC code 
129.compress  Compresses and decompresses file  in memory 
130.li  LISP interpreter 
132.jpeg  Graphic compression and decompression 
134.perl  Manipulates strings (anagrams) and prime numbers in Perl 
147.vortex  A database program 
Source: SPEC 
- CINT95:  eight programs performing integer 
computations,  all  of  them  written  in  C 
(Table 3); 
- CFP95:  ten  programs  with  a  Fortran  77-
written floating-point  to  represent the most 
"CPU  intensive"  part  for  numerical  and 
scientific applications (Table 4). 
CPUint95  and  SPECfp95  tests  are  used  to 
estimate  processing  speed,  which  is  expressed 
as  the ratio  between the time spent to make a 
copy of the benchmark to the time expected by 
SPEC  parameters.  SPECint95  is  the  geometric 
mean of the eight CINT95  tests and  SPECfp95 
is  the  geometric  mean  of the  ten  CFP  tests. 
Both  of  these  specifications  use  "aggressive 
optimisation",  by  which  is  meant the  tests  are 
performed by  the optimisation of all the options 
of the  compilers  and  linkers  needed  to  obtain 
the best performances,  in  comparison with the 
term "measures baseline". 
2.1.2. Specific Microprocessors 
for PDA/Thin  Clients 
Thin clients  are  based  on  special  high-per-
formance and low-price processors. 
The  first  chips  on  the  market  include 
Sun's  Javachip  [http:/  /www.sun.com],  Digital 
Semiconductor's  StrongARM  [http://www. 
eu  rope.digital.com/ info/semiconductor],  NEC's 
VR4300  [http:/  /www.nec.com]  and  the  R4650 
made  by  lOT  (Integrated  Device  Technology) 
[http:!  /www.idt.com]. 
All of these products have some elements in 
common:  RISC,  with  a  100  MHz  (or  more) 
primary clock,  32  or 64  bit,  some of which  are 
specialised and called ASIC (Application Speci-
fic  IC). 
2.1.3. Microprocessors for Multimedia 
andMMX 
A revision of existing CPU architectures was 
made necessary by the need to operate devices, 
multimedia applications and 3D graphics, parti-
cularly  within  x86  Intel.  Intel  has  introduced 
MMX  technology,  which  is  capable  of packing 
multiple pixels in  one register and manipulating 
them using just one instruction. 
95 96 
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Number and name  Application 
lOl.tomcatv  A mesh-generation program 
102.swim  Shallow water model with 513  x 513  grid 
103.su2cor  Quantum physics; Monte Carlo simulation 
104.hydro2d  Astrophysics; Hydrodynamic Navier Stokes equations 
107.mgrid  Multi-grid solver in 3D potential field 
llO.applu  Parabolic/elliptic partial differential equations 
125.turb3d  Simulates isotropic, homogeneous turbulence in a cube 
141.apsi  Solves problems regarding temperature, wind, velocity, distribution of pollutants 
145.fPppp  Quantum chemistry 
146.wave5  Plasma physics; electromagnetic particle simulation 
Source: SPEC 
The programmer has eight new registers and 
57  new  instructions  that allow  him to  manage 
video,  sounds and multimedia animations. The 
MMX  instructions  support  single-instruction 
multiple-data  (SIMD)  operations  in  order  to 
able  to  perform  the same  operation on several 
data  values  at a  time.  MMX  is  not dependent 
on  the  operating  system  in  use  and  makes  it 
easier  to  update  (as  well  as  to  preserve  and 
maintain) existing programs. The improvements 
in performance are between 50% and 400%. 
Intel would like  to integrate MMX technol-
ogy with all x86  architectures, as  it  did with the 
extension  of the  32-bit  CPU  instruction  ten 
years ago. 
In  the  meantime,  the  main  competitors  of 
Intel have updated their own CPUs, often using 
software  systems  that  are  compatible  with 
MMX  technology  (which  can  now  be  con-
sidered a standard):  some typical  examples  are 
the K6  of AMD and M2  Cyrix, the evolution of 
6x86  architecture. 
2.1.4. AS/Cs, DSPs and Microcontrollers 
Continuous  innovations  have  led  to  the 
introduction of a large  number of products for 
ASICs  (Application  Specific  ICs), DSP (Digital 
Signal Processing) and microcontrollers for digi-
tal  devices  on  the  industrial  equipment  and 
consumer markets,  particularly  in  the  areas  of 
TLC and multimedia image and sound manage-
ment. The most significant of these include new 
generations  of high-performance  ASICs,  single 
chip  microcontrollers  and  powerful  IGBTs 
(Insulated Gate Bipolar Transitors). 
The need to  squeeze as  many  functions  as 
possible onto a single component has led to the 
development  of a  chip  that  includes  a  large 
DRAM: for example, there are now single chips 
that combine  16  Mb  of memory  with  a  32-bit 
RISC, and occupy a space of no more than 2 by 
2 mm. 
The main innovations of all of these compo-
nents  include  new  packagings,  increased  inte-
gration,  improved  efficiencies  and  greater 
switching/reconfiguration capabilities. The most 
"intelligent"  also  make  use  of expert  systems, 
fuzzy logic and neural networks. 
Table 4 
The Ten  CFP95 
Test Programs 
I 
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2.2. Memories 
Dual  in-line  memory  module  (DIMM) 
SDRAMs  are  replacing  SIMM  EDO-RAMs  on 
mainboards,  as  memory  manufacturers  an-
nounce the next steps in the RAM evolution. 
As  an  alternative  to  SDRAM,  Intel  is  sup-
porting RDRAM (Rambus DRAM), which has a 
speed of up to 600  MHz, while a consortium of 
computer vendors is  working on an  alternative 
memory  architecture  called  SyncLink  DRAM 
(SLDRAM). 
RDRAM  is  already  being  used  in  place  of 
VRAM in some graphics accelerator boards, but 
it  is  not  expected  to  be  used  for  the  main 
memory  of PCs  until  1998  or  1999.  Intel  and 
Rambus are  also  working  on a  new version  of 
RDRAM (called nDRAM) that will support data 
transfer speeds of up to 1,600 MHz. 
The DDR (Dual  Data  Rate)  RAM  doubles 
its  clock  speed  by  transferring  data  on  the  up 
and down slope of a clock cycle. The synchron-
ous  static  version  (DDR-SSRAM)  will  be  the 
choice  for  L2  cache  RAM  and  is  expected  to 
run at clock speeds of up to  500 MHz. 
In the non-volatile  memory area,  flash  me-
mories (see EITO 96)  are very popular for stor-
ing BIOS  in modern mainboards so  that it  can 
be easily updated if necessary.  Flash  memories 
are  similar to  EEPROMs  (Electrically  Erasable 
Programmable  Read  Only Memories),  but BE-
PROMs  are  usually  smaller and  byte  erasable/ 
writable,  whereas  flash  memories  are  usually 
bigger  and  block  erasable/writable  (blocks  are 
groups of bytes, usually in multiples of  4 k,  16 k, 
etc.).  The  possibility  of erasing  and  writing 
whole  blocks  at  a  time  usually  make  flash 
memories faster than EEPROMs. 
The Technological Evolution of  !CT 
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FRAMs  (Ferroelectric RAMs)  are  now  also 
commercially available: they are similar to flash 
memories  insofar  as  they  store  data  without 
power,  but  they  allow  faster  reprogramming 
speeds,  less  power  and  a  single  3-V  power 
supply.  Due  to  the  fact  that the  reading  is  de-
structive, FRAM cells  must be  rewritten  every 
time they are read. 
3. Computer Technology 
and Hardware Products 
These include  systems and peripheral hard-
ware technology. The difference between main-
frame  (large  systems),  medium  and  small  sys-
tems is becoming increasingly less: CMOS tech-
nology is  dominant for all  CPUs, and large sys-
tems have CPUs that are very similar to  those 
used for  small systems.  In accordance with the 
new classification of the EITO market analysis, 
we  will  therefore  mainly  refer  to  "client"  and 
"server" systems. 
The key  innovation areas include increasing 
reliability  and  availability,  a  reduction  in  life 
times, a constant increase  in  the "down-sizing" 
of systems  having  the  same  capacity,  and  the 
growing availability of multimedia devices. The 
biggest  impact  comes  from  the  Internet  and 
Intranet  phenomenon,  which  has  really  led 
systems  evolution  in  "web"  logic  regardless  of 
their dimension or functionality. 
"Network-centric"  and  "web-centric"  para-
digms  have  led  to  an architectural transforma-
tion,  and  so  now  all  multi-tasking,  multipro-
cessing  and  multi-user  systems  have  become 
"servers''. This has meant the complete revision 
of "client-server" logic. 
Newly  emerging application-specific PCs  in-
clude processor-based  devices  such  as  personal 
digital  assistants  (PDAs),  thin  clients  and  the 
so-called information appliances, which are very 
easy-to-use  application-specific  computers  for 
the home market: a first example is a television 
set equipped with an Internet access. 
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3.1. Server Systems 
The new classification groups "Large-scale", 
''Medium-scale"  and  "Small-scale"  systems  of 
the previous  classification  in  a  single  category. 
As  also  discussed  in  section  6,  servers  are 
mainly characterised by  the activities they sup-
port,  in  terms  of  platforms,  configurations, 
multiprocessing, storage and computing power: 
and  the  market  is  proposing  "ad  hoc"  trans-
actional  servers,  database  and  datawarehouse 
servers,  security  servers,  management  servers, 
gateway servers, etc. 
The "network-centric" paradigm has  revital-
ised  mainframes  as  servers  for  large  Organisa-
tions and Corporates.  Large  and medium-scale 
servers  are  technologically  based  on  architec-
tural parallels of CMOS technology: MPP,  SMP 
and NUMA logics  and  clustered configurations 
(see 3.3)  that allow a high  degree of scalability 
and availability. 
Most of the systems allow the use of Unix, 
TCP/IP and HTTP protocols in addition to  the 
classic legacy operating systems. 
A special point of interest is  the availability 
of specialised front-ends (hardware or software) 
that  make  it  possible  to  access  traditional  TP 
monitor  applications  from  common  web 
browsers. 
The server's low-end range includes low-end 
"mini", high-end workstations and LAN servers. 
They are very  similar in  typology and architec-
tural logic to low-end workstations and high-end 
PCs.  Unix  is  offered  in  the  majority  of these 
systems and  is  in competition with  legacy  NOS 
like  Netware  by  Novell  [http://www.novell. 
com],  OS/2  by  IBM  [http://www.ibm.com]  and 
NT by Microsoft [http:/  /www.microsoft.com]. 
3.2. Client Systems 
The kernel of this class is  the personal com-
puter,  whose  functional  range  can  go  from  an 
X-Terminal up  to  a high-end multimedia work-
station (WS),  but it  also  includes "stand-alone" 
equipment of all  types,  from  desktops to  hand-
set systems. It is  important to  note that practi-
cally all  types of system can be connected to  a 
network and interchange information with other 
systems. 
The  technological  evolution  of PCs  is  on-
going and is  led by  the evolution of CPUs and 
multimedia  devices.  The  impact  of Internet/ 
Intranet  has  led  to  the  emergence  of "thin 
clients", as  described in  EITO 97. 
PC configurations and functions are going to 
become specialised for  the  business and  home 
markets.  There are  two  main categories of cli-
ents: portables (such  as  laptops, notebooks and 
sub-notebooks) and desktops, which include to-
wer systems. 
The high-end  range  of clients  are  normally 
based on 641128  bit CPUs, with high clock rates, 
512  or  more  MByte  RAMs  and  high  capacity 
disks, and high resolution videos. 
3.2.1.  Thin  Clients 
The web-centric  paradigm  is  reshaping  the 
concept of client-server,  and  changing the  role 
and structure of clients that have so far  usually 
been  PCs.  A  new  workstation  has  now  been 
developed with a powerful  CPU but only a few 
devices. However, it is cheap and offers efficient 
connection to the web from which it can down-
load  the software module needed to operate. 
Thin clients are a  natural alternative to the 
"fat  PC",  which  is  more  expensive  to  buy, 
manage  and  update.  The  cost  of this  kind  of 
thin client varies  from  US$  500  to  US$  1,000, 
depending on the drivers  and facilities  that are 
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Normally  based  on RISC  CPUs,  they  have 
various communication interfaces,  data encryp-
tion, a browser with Java interpreter as  a stand-
ard interface to the end-user, and various kinds 
of optional peripherals. 
X-Terminal  and  X-Windows  can  be  consi-
dered very thin clients. Typical in  Unix environ-
ments,  they  do  not  use  browser  or  Windows 
interfaces.  In  the  new  solutions,  X-Terminals 
can  emulate  the  Windows  environment  and 
Windows PCs can  interface Unix environments 
(also see 5.1.2.). 
3.2.2. PC97 and PC98 Specifications 
As  PC  hardware  and  operating  systems 
advance, one of the biggest challenges is to syn-
chronizse  these  advances  so  that software  can 
take full advantage of the hardware. 
To  ensure  that  PCs  fully  support  new  ver-
sions of "windows-oriented" operating systems, 
a program has been established by several OEM 
manufacturers  and  Microsoft  with  four  objec-
tives: 
- To  synchronise hardware and software 
advances; 
- To  increase the quality and ease-of-use 
of PCs; 
- To  reduce the total cost of ownership 
(TCO) of PCs; 
- To  encourage the incorporation of new 
technologies. 
The  "Designed  for  Microsoft  Windows" 
guidelines  are  published  in  the  "PC  97  Hard-
ware Design Guide", and are frequently referred 
to as "PC 97 specifications". The "PC 98  System 
Design  Guide,  Version  1.0"  is  now  available 
(http:/  /www.microsoft.com/hwdev  I download/ 
desguid/pc98vl.zip  ). 
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PC97  contains  several  hundred  guidelines 
for system design, bus implementation, and de-
vice design that range from  microprocessor and 
memory guidelines to improved power manage-
ment and Plug and Play functionality. Many are 
designed to advance the state-of-the-art of PCs, 
such as  the Advanced Configuration and Power 
Interface (ACPI) guidelines. 
PC97  requires several new technologies that 
improve  the  ease-of-use  and  functionality  of 
PCs: 
- Improved Plug and Play support 
through the use of new serial buses, such 
as  the Universal Serial Bus (USB); 
- ACPI!OnNow; 
- Multiple adapter and monitor support. 
Improved Plug and Play 
The technical  support costs  associated with 
installing  new  system  devices  can  be  high  in 
large enterprise networks. For example, adding a 
SCSI scanner to a system requires removing the 
PC cover, inserting an adapter, installing drivers 
for  the device,  connecting the scanner cable  to 
the  adapter,  terminating  the  SCSI  connection, 
and  replacing  the  cover.  To  eliminate  this 
overhead, PC97  requires OEMs to  integrate the 
USB (see EITO 97)  into their systems. 
ACPI/OnNow 
Power  management  has  in  the  past  been 
used  on  portable  computers  to  reduce  power 
consumption  and  increase  battery  life.  PC97 
advocates that all desktops and portable compu-
ters  support power management at  the  operat-
ing system level. Microsoft is  including software 
support  for  the  power management of devices 
in its Windows 98  and Windows NT 5.0 operat-
ing  systems.  ACPI  will  permit  the  operating 
system  to  switch  the  computer  to  a  low-power 
state during low-usage  times.  This feature  also 
allows  OnNow  functionality:  for  example,  the 
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system can be "awakened" instantly for external 
requests, such as  incoming faxes, a  user press-
ing a  key,  or a network-based systems manage-
ment application request. 
Multiple Adapter and Monitor Support 
The ability to view multiple monitors simul-
taneously is  increasingly important, particularly 
in  financial and CAD applications. Furthermore, 
emerging  mainstream  productivity  applications 
support  this  capability.  Hardware  and  software 
support is  required for  two monitors to display 
different  images  simultaneously,  with  indepen-
dent  resolutions,  colour  depths,  and  refresh 
rates. PC97  requires  hardware  support for  this 
capability.  Software  support  is  expected  in  the 
Windows  98  and  Windows  NT  5.0  operating 
systems. 
Other PC97 Initiatives 
Although  ACPI,  improved  Plug  and  Play 
and  multiple  adapter/monitor support  are  im-
portant PC97  initiatives, there are a  number of 
other  significant  requirements.  PC97  specifies 
minimum  audio/video  quality  and  fan  noise 
standards. It requires standard icon markings on 
connectors to  prevent users connecting devices 
incorrectly.  It  also  stresses  the  avoidance  of 
blocked expansion slots. 
3.2.3. Mainboards 
With the advent of Pentium  II  CPUs, Intel 
switched  to  a  proprietary  physical  interface 
called "Slot 1".  The classical CPU package is  re-
placed by  a cartridge containing different chips, 
such as  CPU, SRAM and discrete components. 
This new high-performance  interface  is  mainly 
designed  to  optimise  operations  in  multipro-
cessor systems, but it also has a second internal 
bus  that makes  it possible  to  access  the cache 
much more quickly than when the older Socket 
7 is  used. 
Intel's competitors still use Socket 7 and will 
push  up  its  limit by  moving  to  100  MHz bus 
speed,  with  great  difficulties  for  the  chip  set 
design. However, they are also working together 
on a  Socket 7  successor.  Meanwhile,  Intel  an-
nounced its  Slot 2,  a high performance version 
of Slot  1 that is  oriented  towards workstations 
and servers. 
The  result  could  be  two  competing  PC 
architectures (Intel and  non-Intel) which  could 
lead  to  motherboard  vendors  having  to  create 
two versions of every product or choose sides. 
3.2.4. 110 Bus 
As  the ISA  bus is  not yet supported in the 
PC98 specifications, PCI will be the only bus for 
all  110  operations  except graphics,  which  will 
probably use the new Accelerated Graphics Port 
(AGP)  bus defined by  Intel. 
AGP's 32-bit bus is  very similar to PCI, but 
the fact  that it is  a "point-to-point" connection 
between  the  main  memory  and  the  graphics 
circuitry  means  that only  one AGP  slot  needs 
to be present in a system.  AGP-2x achieves 533 
MBps  by  transferring  data  on  both  edges  of a 
66-MHz  clock  cycle.  AGP-4x  will  deliver  1066 
MBps by pushing the clock rate to  133  MHz. 
3.2.5. Device Bay 
Device Bay,  which is  receiving broad  indus-
trial acceptance, defines an industry specification 
for  interchangeable peripheral  devices,  such as 
hard  disk  drives,  modems,  network  adapters, 
CD drives,  DVD drives  and a  variety of other 
electronic devices. 
The  technology  is  being  developed  in  res-
ponse to the customer desire to  be able to  up-
grade and customise their PCs and peripherals 
more  easily. With Device  Bay,  a  customer can 
insert a peripheral such as  a DVD drive directly 
into a PC without opening, rebooting or turning 
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Device Bay would use the existing, comple-
mentary industry interfaces: the Universal Serial 
Bus  (USB)  and  IEEE  1394  High  Performance 
Serial Bus [EIT097] [http:/  /www.device-bay.org]. 
3.3. Multiprocessing, 
Clustering, NUMA 
Scalability  from  PC  to  mainframe  is  based 
on the possibility of making CMOS CPUs work 
"in parallel". 
There are many innovations in this field  in-
cluding new architectures, high speed buses for 
interconnections, the use of special instructions 
for  peripherals  and  memories,  and  operating 
system functionality. 
The  most  widely  used  methods  for  multi-
processing  are  Massively  Parallel  Processing 
(MPP)  and Symmetric Multi Processing (SMP). 
With MPP,  every CPU has  its  own memory; in 
the  case  of SMP,  the  CPUs  share  memory  by 
creating a "virtual machine" capable of process-
ing applications without modifications. 
Another way to achieve scalability (and fault 
tolerance) is "clustering", which makes a collec-
tion of loosely networked computers function as 
if they were a single  computer.  By  functioning 
as  a  single  unit,  clusters  give  an  application 
access  to  infinitely  more  CPUs  than  a  single 
SMP  machine.  For example,  if an  application 
needs  more  CPU  cycles  than  are  available 
within  a given  machine, developers can simply 
connect a second SMP machine (called a node) 
to  form  a  virtual machine with  twice  as  many 
available CPU cycles. 
In addition to creating scalability,  clustering 
provides fault tolerance. If one of the machines 
within  a  cluster fails,  the others can  automati-
cally  take  over its  threads and processes, often 
without interrupting the user. 
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The term "cluster"  refers  to  different solu-
tions and architectures, that can be grouped as 
follows: 
- A  collection  of single  different  and  auto-
nomous systems,  that are  coordinated by  a 
system acting as a manager; 
- A  fail-over  cluster consisting  of two  nodes 
(one primary and a back-up) for  providing a 
typical  back-up structure; 
- A  "coupled cluster",  that is  the real  cluster 
architecture  in  which  each  unit closely  co-
operates with  the others:  this  implies signi-
ficant  communication  exchanges  among 
nodes.  Coupled  clusters  can  share  a  com-
mon  memory  area  or each  node  can  work 
with  its  own  memory space  and  communi-
cate  via  messages.  In  the  first  case,  the 
application does not need to be aware of the 
cluster  structure,  and  considers  the  cluster 
as  a single machine. 
NUMA  (Non  Uniform  Memory  Access) 
architecture  is  used  in  some  multiprocessor 
systems in order to overcome the limits of SMP 
architectures;  very  expensive  solutions  are 
normally needed to exceed 16 CPUs and there-
lationship  between  the  number  of processors 
and performance is  not proportional. 
At the hardware level,  NVMA looks a little 
like a clustered system. A NUMA machine con-
sists of nodes that are linked together via a fast 
interconnect, with each node containing a small 
number of processors, its own bus, and its own 
physical memory. However, there are significant 
differences from traditional clusters. First of all, 
NUMA introduces the concept of a  "local me-
mory" (a memory that physically resides on that 
node) and a  "remote memory"  (that physically 
resides on other nodes.) It is  important to note, 
however,  that  the  concept  of  local/remote 
memory exists only at the hardware level; from 
a  programming  perspective,  it  is  all  treated  as 
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"local" memory. That is,  if a NUMA system has 
three  nodes,  and  each  node  contains  1 GB  of 
physical memory, then the programmer sees one 
single, contiguous 3 GB address space. 
3.4. Three Dimensional Graphics 
3-D graphics is  becoming increasingly wide-
spread not only in  workstations and PC environ-
ments, CAD-CAM design, virtual reality, anima-
tions  and  state-of-the-art  games,  but  also  for 
desktop  applications  such  as  graphic  editors, 
spreadsheets,  presentations, management tools, 
etc. The availability and low  prices of software 
libraries  and  coprocessors  for  graphics,  have 
promoted  the  spread  of these  programs.  The 
main  functions  for  managing  a  3-D  image  in-
clude: rendering, tessellation, light/shadow and 
geometry. 
In most of today's 3-D accelerators, the ren-
dering function is  handled inside the accelerator 
itself, and the geometry function (manipulating 
the mathematical models of the 3-D  image)  is 
done  by  the  host  CPU.  Geometry  processing 
generally  requires  floating-point  computations, 
and  so  CPUs with a  good  FP performance are 
best for  this task. 
However,  high-end  3-D  accelerators  have 
fast FP engines that handle geometry processing 
as  well  as  rendering. These chips  are  currently 
primarily  used  in  CAD  applications,  generally 
with the OpenGL API. 
3.5. The Evolutions of Hard Disks 
and Their Drives 
Last year's report described the new technol-
ogies  for  high  capacity  archiving  at  both  the 
hardware  (PRML,  Partial-Response  Maximum-
Likelihood)  and  logical  levels  (RAID,  Re-
dundant Array  of Inexpensive  Disks,  or HSM 
Hierarchical Storage Management). 
This continuing evolution is  currently allow-
ing  disk  storage  capacity  to  be  increased  by 
about 60%  each year.  To  maintain this  growth 
rate,  the  speed  and  storage  capacity  per  area 
unit must be increased by moving the read and 
write  head  closer.  The  problem  of avoiding  a 
collision  between  the  heads  and  the  area  has 
now  been  resolved  by  the aerodynamic design 
of the head,  the use of specific  lubricants,  the 
implementation  of tri-pad  heads,  and  virtual 
contact techniques. 
Speed  is  increased  by  increasing  the speed 
of disk  rotation:  from  3,600  rpm  (revolutions 
per minute)  to  today's  5,400  rpm  for  PCs  and 
7,200110,000  rpm for  servers. 
Inductive  heads  have  been  replaced  by 
magneto  resistent  (MR)  heads  that  make  it 
possible  to  manage  smaller  magnetic  domains 
by  improving the number of tpi and  bpi:  there 
are now 6,000  tpi and more than 100,000 bpi. 
A  further  incentive  for  the development of 
high-capacity archiving systems comes from the 
network-centric  paradigm,  which  concentrates 
and centralizes storage on special  high-capacity 
memorisation  systems,  thus  allowing  the  in-
formation  to  be  shared  by  several  connected 
clients.  This  logic  is  known  as  Nas  (Network 
attached storage), which was· first  used  in  LAN 
environments as  an evolution of traditional file 
servers, and is  now growing thanks to the Inter-
net/Intranet phenomenon. 
3.6. CD-ROM and Digital Video 
Disk Evolution 
The evolution  in  the  field  of CD-ROMs  is 
the  introduction  of speeds  up  to  24X.  Digital 
Video  Disks  (DVDs)  are  a  development  of 
CD-audio and ROM, laser disks and videotapes. 
The  current  standard  promoted  by  the  DVD 
Licenser Consortium is  the combination of two 
different proposals:  MMCD, MultiMedia Com-
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DVD comprises two  main types of product: 
DVD  Video,  which  are  TV  peripherals,  and 
DVD-ROM, which are PC peripherals. A DVD-
Audio  is  scheduled as  a  peripheral of a  stereo 
system (even if this function is already a charac-
teristic of the two previous classes). The physi-
cal size of the disk is  12  em (like CD-ROMs) or 
8 em, and they can be single or double-sided. 
The video format is  MPEG-2, and the refer-
ence format sound is LPCM (Linear Pulse Code 
Modulation). Dolby Digital can be used as  well 
as  MPEG-2. 
3.7. Printers 
The most important printer innovations con-
cern the colour treatment, particularly for  desk-
top  printers.  Printers  mainly  use  the  CMYK 
(Cyan-Magenta-Yellow-Black)  colour  scheme, 
and  the colour tone on printed paper depends 
on  this  combination.  Like  RGB,  this  scheme 
depends on the hardware implementation. 
To  get  around  these  problems,  the  ICC 
(International Colour Consortium)  has  defined 
a  standard  that  is  independent  of hardware 
platforms  and  reduces  calibration  problems 
(principally  the  transformation  between  RGB 
and CMYK schemes). 
The  ICC's  "Colour  Management  Frame-
work"  standardises  the  formats  of all  kinds  of 
input, output and profiles, or rather the charac-
teristics of the hardware devices. The logic is  to 
insert the transformation of colour spaces inside 
operating  system,  as  the  graphic  interfaces 
(GDI,  Graphical  Device  Interface,  and  Quick-
Draw) already do. The selected space of "device-
independent"  colours  is  LAB  (defined  by  the 
CIE,  International  Lighting  Commission);  L 
represents  brightness  on  a  scale  of 0  to  100, 
whereas A  and B represent the difference of a 
colour in comparison with white. 
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3.8. Video Monitors 
The  most  important  technological  news  is 
the  implementation  of monitors  having  LCDs 
(Liquid  Crystal  Displays)  that  are  larger  and 
equipped  with  TFTs  (Thin-Film  Transistors), 
particularly useful for  PC desktops. 
The new LCD size is  16.1" (up  till  now the 
size was 12.1") for SXGA 1280 x 1024 pixel, but 
the price  is  still  too  high  for  widespread  diffu-
sion of these products. 
Wall  monitors (from a minimum size of 20" 
to  42"  and  more)  are  called  Plasma  Display 
Panels (PDP), and are  used for  TV (digital  and 
high  resolution). The few  problems concerning 
SVGA and SXGA are being solved. 
The innovations in  both high-end and  low-
end CRTs  involve  prices  and performances.  At 
the  high-end  there  are  better technologies  for 
colour monitors, particularly for "shadow-mask" 
management.  New  standards  have  been  issued 
by  the  Video  Electronic  Standard  Association 
(VESA),  for  example,  increased  vertical  fre-
quency for better resolution (from 75  to 85  Hz) 
and  the  consequent  offer  of  1600  x  1200 
monitors,  although  the  most  widely  used  are 
1280  X  1024. 
The best  improvements  concern  interfaces, 
particularly  the  USB.  One  innovative  trend  is 
the  introduction of On  Screen  Display  (OSD), 
which  allows  improvements  in  both  costs  and 
performances. 
4. Telecommunications 
With  increasing  globalisation,  the  continu-
ing explosion in mobile services, the ever-closer 
integration  of voice,  data  and  video,  and  the 
widespread  penetration  of  the  Internet,  the 
global  telecommunications  marketplace  has 
become one of the  fastest-growing  and fastest-
changing markets in the world. 
•  103 104 
European lnfmmation Technology Observatoty · EITO 98 
All of the key  TLC technological evolutions 
described  in  previous  EITO  reports were  com-
pleted during  1997  or at  the beginning of 1998 
and,  also  thanks  to  growing  liberalisation  and 
deregulation,  have  had (and still  have)  a  great 
impact on the market and TLC services. 
The  main  factors  still  driving  this  techno-
logical evolution are: 
- The dominance and spread of the WWW 
(World Wide Web)  and Internet/Intranet 
protocol stacks; 
- The growing use of mobile systems, and 
their increasingly greater integration with 
fixed  systems; 
- The increased speed and capacity of WAN 
(Wide Area Networks), LANs (Local Area 
Networks) and local accesses (last mile). 
The  Internet/Intranet  phenomenon  is  the 
leading  driver,  and TCP  liP logics  and address-
ing  schemes  will  also  become  the  reference 
standards  for  other  telecom  technologies.  In 
order to  solve  the multimedia problems,  high-
speed  network  and  system  management  tech-
niques  have  been proposed  and  implemented, 
together  with  new  protocols  and  services.  As 
already  pointed  out  in  the  last  EITO  report, 
Internet/IP logics  and  addressing  schemes  are 
unifying  and  standardising  TLC  architectures 
and  services  for  both  public  and  private  net-
works. 
4.1. Public and Private TLC 
Evolution Scenarios 
The  impact  of the  Internet parallels  all  of 
the developments in  telephony and other tradi-
tional  means  of telecommunications:  Internet 
technology largely relies on the intelligence exist-
ing  in  user terminals,  whereas  traditional  tele-
communications  make  use  of the  intelligence 
residing  within  the  network.  The  strengths  of 
traditional  telecommunications  are  their  high 
level of  security, reliability and quality of service. 
The  integration  of these  with  increased  com-
puter  power  and  software  capability  will  lead 
not  only  to  an  unprecedented  opportunity  in 
terms  of offering  versatile  multimedia  and  in-
formation  services,  but  also  to  innovations  in 
the way  in which these services are created and 
provided. 
Deregulation  (re-regulation)  and  liberalisa-
tion processes are already (or will soon become) 
a reality in Western countries: examples include 
the EU efforts with ONP (Open Network Provi-
sion,  [http:/  /europa.eu.int]),  the  1996  US  Tele-
communications Deployment Act, and the 1996 
World  Trade  Organisation  (WTO)  Information 
Technology  Agreement  (EITO  97).  These  pro-
cesses  not  only  affect  regulatory  aspects,  but 
are  (or should be)  also  influenced by  technical 
issues,  such  as  interconnection  problems  be-
tween  different carrier networks. Together with 
the  technical  and  marketing  trends  mentioned 
above,  all  of these  need  to  be borne in  mind 
when considering possible future scenarios. 
The  increasing  competition  between  the 
different  carriers  that  has  been  facilitated  by 
this  process  of liberalisation-reregulation  has 
led to attempts to squeeze as  much as  possible 
out of the present TLC infrastructure  in  terms 
of performances, and this in  turn has led to the 
introduction  of protocol,  services  and  equip-
ment innovations. 
As  a  common orientation,  the new genera-
tion  LANs  are  based  on  frame  technologies 
(such  as  Ethernet),  with  hybrid  switches  and 
routers. The new generation of public wide-area 
nets will also be hybrids primarily based on cell-
based ATM (Asynchronous Transfer Mode). 
The  evolution  of  these  two  cornerstone 
networking  technologies  is  changing  protocol 
stacks and routing logic.  Routing was,  and still 
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but in  the  future  it  will  also  be  based on  dif-
ferent  logics/parameters  such  as  source  hosts 
source  users,  destination  universal  resourc~ 
locators  (URLs),  specific  business policies,  etc. 
The  new  routing  protocols  and  algorithms 
include Open Shortest Path First (OSPF), Exte-
rior Gateway  Protocol  (EGP),  Border Gateway 
Protocol (BGP), and multicast routing (see also 
section 4.8.). 
The main carriers  (particularly  those which 
are  incumbent)  are  being  forced  to  adopt 
"open" scenarios in order to satisfy the need to 
open the nets to other (third) parties for sharing 
very high level multimedia functionalities. These 
needs  also  imply  the  solution of a  number of 
technical  problems,  such  as  intelligent  net-
works, broadband, integration, management and 
security. 
Telecommunications  Information  Network-
ing  Architecture  (TINA)  and  the  related  Con-
sortium  TINA-C  activities  have  recently  be-
come widely accepted by  the key  players in the 
public network arena, from Telecommunications 
Operators  (TOs)  to  Telecommunications  and 
Computer Manufacturers and Software Houses. 
It is  important to underline that one of the 
success  factors  of TINA  (section  6.3.)  is  the 
need  to  reduce  the  risk  of very  large-scale  in-
vestments and exploit the convenience of shar-
ing a number of activities - particularly R&D -
in  partnership. It is  also  worth noting that the 
competitive  focus  is  moving  from  technical 
innovation  to  the  globalisation  and  complete-
ness of the services offered. 
4.2. Media Innovations 
At  media  level,  the  main  factor  of inno-
vation  is  represented  by  increased  speed.  At 
present, this is  at gigabit level, but this is  likely 
to reach tera and then petabit optical fibre trunk 
levels over the next few  years. 
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Other innovations are being made in  terms 
of cabling system management, with the use of 
fire-proof materials in order to improve safety. 
All of the media are involved in these inno-
vations,  but  the  area  that is  most  involved  is 
customer access for which a number of wireless 
and other technical solutions are now available 
with  the  latter  using  twisted-pair,  coaxial  o; 
fibre  cables. 
A  cabling  connection  from  the  Central 
Office (CO) to customer premises (Figure J) may 
be all  in  fibre  (FTTH - Fibre to the Home) or 
copper  (typically  xSDL  - see  section  4.6.),  or 
make  use of a  hybrid  mix  of different  cables 
such as  FTTx or HFC (Hybrid Fibre-Coax).  ' 
The  main  twisted-pair  technological  inno-
vations include: 
- UTP (Unshielded Twisted  Pair)  Category 5: 
Four pairs  operating at  a  maximum of 100 
MHz with an attenuation of 22  db for Token 
ring,  Ethernet,  Fast and  GigaEthernet,  and 
ATM connections at 155 Mbps. This has been 
approved by  the ISO and by  the USA TIA; 
- UTP Category 5 enhanced:  like  the  above 
but  operating  at  a  maximum  of 200  MH~ 
with improved perfom1ances - the term "en-
hanced" means that crosstalk levels are kept 
to a minimum thanks to special manufactur-
ing  techniques (this category still  has  to be 
standardised,  which  may  cause  some prob-
lems as  one TIA committee is  considering a 
300-MHz minimum); 
- Category  6  - SFTP,  Shielded  Foil  Twisted 
Pair:  Four pairs operating at a maximum of 
600  MHz for Token  ring,  Ethernet, Fast and 
GigaEthemet, with ATM connections at 155 
Mbps; the average  price  is  three times that 
of UTP Category 5.  ISO,  TIA and  Cenelec 
are working on its standardisation. 
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Interface between Optical Fibre 
and Coax Cable or Copper Cable 
Optical Fibre 
The main fibre optics improvements include: 
- The  ongoing  widespread  deployment  and 
parallel  improvement  in  WDM  technology 
(explained in section 4.4.1.); 
- Continuing improvements in analogue signal-
ing techniques, which  now make it  possible 
to send three bits  per pulse and thus effec-
tively triple the theoretical capacity of a fibre 
to about 150 Tbit/s (the current norm is just 
one bit per pulse); 
- Improvements  in  optical  amplification  by 
means of a small tract of fibre  drugged with 
erbium (rare earths) and a laser diode chip. 
Fibre-carried  signals  degrade  over  distance 
and  need  to  be  amplified  every  100  kilo-
meters. A traditional amplifier converts opti-
cal into electrical signals, amplifies then and 
then  reconverts  the  electric  to  reinforced 
optical  signals.  However,  this  mechanism 
interrupts  the  continuity  of signal  propaga-
tion.  An erbium amplifier avoids this inter-
ruption, and therefore also avoids the major 
limitations of the number of channels  that 
can be signaled through a fibre and the speed 
at which this can be done. It is important to 
underline the fact that the increasingly wider 
use of optical fibres  is  also changing cabling 
system logic.  The fibre  can  be directly con-
nected  to  the  end-user  PC  or workstation, 
and the LAN and cabling connection equip-
ment  can  be  distributed  floor  by  floor  or 
centralised in  a single wiring closet. 
4.3. The Switching Evolution 
A  new  generation of "high  speed"  network 
units  is  in  the  offing  that  will  provide  multi-
gigabit  and  terabit  routers  and  AIM switches 
for  both private and public networks. 
Figure 1 
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The  main  objectives  for  the  switching  sys-
tems  include  increasing  Tbit/s  capacity  and 
establishing  greater  flexibility,  configurabi lity 
and  scalability.  The  main  tools  for  reaching 
these goals include the widespread use of object 
oriented technology  and a  few  chips  for  all  of 
the  possible  solutions,  as  well  as  the  use  of 
photonics  (see  EITO  96  and  97).  ATM  is  the 
reference technique for  public networks: ITU-T 
and the ATM Forum are working on the devel-
opment  of protocols  and  services  particularly 
related to signalling. Object technology is  widely 
used  to  describe  all  network  resources,  and 
their management  is  based  on  the  concept of 
transactions involving these objects. 
Despite  the  fact  that  optical  switching  has 
long been considered the key  step for  the next 
switching generation,  it  still  remains  a  subject 
of R&D. Very few  and only limited applications 
can  be found  on the products/systems market, 
mainly  because  of the  lack  of efficient  inte-
grated components. 
The ETSI  Core INAP  (Intelligent Network 
Application Protocol) standard has been derived 
from the CCITT Q.l218 and it is followed by all 
of the major manufacturers of Service Switching 
Point  (SSP)  and  Service  Control  Point  (SCP) 
nodes  for  Intelligent  Network  (IN)  environ-
ments. 
The most innovative systems use  the avail-
able  components  and  WDM  also  for  switch-
boards, ATM multiplexers, etc. 
The  need  to  integrate  different  connection 
networks and current ATM technologies has led 
to  hybrid  solutions  and gateways,  such as  the 
Time-Cell-Time  architecture,  ATM-TDM,  and 
the  evolution  of CSS  No.  7  with  the  aim  of 
supporting ATM communications. 
Network  management  is  one  of the  most 
innovative  areas  for  product/system  develop-
ment.  The  main  applications  concern  network 
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availability  and  reliability,  with  the  automatic 
management  of redundant  paths  without  any 
service  interruption,  dynamic  reconfiguration, 
etc.  Accounting and multimedia network man-
agement are still at a less advanced stage. 
Control of network intelligence is  becoming 
an  increasingly  important  strategic  issue  in 
responding to the growing demand for  flexible, 
advanced and customised services. 
For the main carriers, mastering networking 
services  has  already  become  a  must  and  has 
required  the introduction of a  "second genera-
tion"  Intelligent  Network,  characterised  by  a 
Service  Creation Environment (SCE),  standard 
protocols  to  ensure  interoperability  between 
switching and IN  units  (a  number of solutions 
are still proprietary and "capability set" oriented, 
i.e.  specific  for  a  particular  [set  of]  service[s]), 
and  Service  nodes  that will  act  as  servers  for 
highly  interactive  and  multimedia  services. 
Unix,  HTTP-TCP/IP  and  CORBA  are  the 
reference platforms for these "new nodes". 
4.3.1. Router, Switch, Hub 
Previous  EITO  reports  have  outlined  the 
rapid evolution of routers and switches, and their 
diffusion  not only in LANs but also  in  WANs, 
thanks  to  the  widespread  adoption  of IP  and 
Virtual  LAN  (VLAN).  This evolution  in  func-
tionalities and performances is  due the fact that 
the new network-centred and Web-based  archi-
tectures no longer follow the old 80/20 rule (i.e. 
80% of local traffic and 20% routed) and that the 
growing complexity of the networks, particular-
ly  corporate  nets,  requires  new tools for  man-
aging  them.  A  LAN  switch  is  the  device  that 
allows  the  creation  of a  VLAN,  which  is  a 
"hybrid" between a bridge and a router that looks 
at  the  first  packet  to  find  the  right  outgoing 
port. All of the following packets are "switched" 
to layer 2 and bound for the same address  .. 
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The main  innovations  concern the internal 
architecture  of  the  node,  greater  scalability, 
compatibility with other switches, protocols and 
nets  (IPX,  SNA,  ATM,  Frame  Relay,  X.25, 
FDDI,  Ethernet,  Token  Ring,  Fast  Ethernet, 
Gigabit Ethernet), the use of high-performance 
ASIC dedicated to specific processes, very  high 
speeds per port (up to OC-12 at 622  Mbps), new 
routing  methods  such  as  Routing  Information 
Protocol  (RIP),  Netware  Link  State  Protocol 
(NLSP),  Open  Shortest  Path  First  (OSPF), 
Border  Gateway  Protocol  (BGP),  advanced 
management  functions  and  RMON  Remote 
Monitoring, and finally multicasting. 
Segmented, shared and switching hubs, and 
port,  layer  3  and  multilayer  switches,  are  the 
evolving  products  that are  helping to  build  up 
and manage the  new,  increasingly complex and 
traffic-intensive  networks.  It  is  worth  noting 
that some nodes operate on proprietary routing 
updates,  and  are  therefore  incompatible  with 
the units of other manufacturers. 
All  of these  "super"  network  units  can  be 
classified on the basis of the following operatio-
nal  logics: 
- Multigigabit routers, which handle up to 20-
30 million pps (packets per second), and use 
ASIC  for  routing  processes  and  switching 
matrices  instead  of  traditional  bus  back-
planes. 
- Layer 3  high-performance  switching,  which 
also  handles routing functions  in  hardware: 
in  comparison  with  the  previous  type,  this 
uses more "traditional" internal architectures, 
does  not  provide  all  of  the  functions 
normally provided by  an actual  router,  and 
is  therefore  better  suited  to  LANs  than 
corporate backbones. 
- Peer-to-peer multilayer switches, which map 
layer 3 (IP)  addresses to  layer 2 destination 
addresses.  They  provide  routing  functions 
(normally  via  a  dedicated  processor)  that 
identify  a  virtual  path  through  the  net  on 
which all  of the packets  to  that destination 
are switched at  layer 2 in order to avoid the 
delays and bottlenecks of layer 3 processing. 
The  products  provide  different  routing 
schemas, some of which are based on topo-
logical information and others also on traffic 
types and flows;  this logic often limits their 
use  to  proprietary  architectures,  with  all  of 
the products  that support the same  routing 
updates and protocols. IETF is  also working 
on Multi  Protocol  Label  Swapping  (MPLS) 
in  order to define a standard that offers the 
best of topology and flow-based  logics. 
- Server-based  units which, when required to 
deliver a packet to a destination, ask  for  the 
destination MAC  address and the VLAN to 
the nearest "routing server" by  means of the 
IETF's Next Hop Routing Protocol (NHRP). 
If the server identifies the destination, it re-
turns the address and the sender can switch 
all  of the traffic  directly  to the destination. 
If the server does not know the destination 
address, it passes the request on to the next 
routing  server  or  to  a  router.  The  draft 
standards  IEEE 802.1Q  and  802.1p  are  also 
complementary to NHRP for  virtual-bridged 
LANs, traffic class services and multicasting. 
- IP  address  learning:  a  device,  similar  to  a 
routing  server,  which  informs  the  end  sta-
tions how to send packets to another subnet 
by  means  of an  Internet  Control  Message 
Protocol (ICMP). 
One of the latest innovations  is  the "multi-
layer switch", which best combines the low-cost, 
low  latency and  high-speed  characteristics of a 
switch with the high level functions of a router 
- particularly  flow  control,  dynamic re-routing, 
and  traffic  distribution  under  congestion.  The 
top  products currently available  on  the market 
can reach 600,000 pps, with a shortest latency of 
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4.4. High-speed WANs 
Frame Relay (FR) and Asynchronous Trans-
fer  Mode (ATM)  are  the key  technologies,  but 
the dominance of the Internet has modified their 
roles  and  evolution  trends  (see  also  EITO  95, 
EITO 96  and EITO 97). 
ATM  is  becoming  dominant  as  a  public 
WAN  service  (particularly  for  the  main  voice 
carriers) and as a multimedia backbone for huge 
WANs.  It is  based  on ISDN addresses and the 
building  of  end-to-end  ATM  networks  but, 
given the dominance of IP addresses and LANs 
based mainly on Ethernet, Fast Ethernet and, in 
the near future, on Gigabit Ethernet,  it  is  very 
expensive, and requires the addition of a lot of 
hardware and software to the computers at each 
end. 
FR networks are also growing at an increas-
ing rate, and for  the same reasons. FR is  based 
on IP addresses and is  now gaining some of the 
advanced  features  previously  considered  to  be 
exclusive  to  ATM:  high  speeds, such  as  Tl!El 
(1,5-2  Mbps)  and T3/E3  (44.736/34.368  Mbps), 
although  ATM  speeds  are  continuing  to  in-
crease  even  further;  guaranteed  bandwidths 
using  the  Committed  Information  Rate  (CIR), 
flow  control  management,  Quality  of Service 
(QoS)  levels;  the fragmentation of the FR into 
smaller frames; and, finally, voice services. 
The developments of ATM mainly concern: 
- Integration with IP; 
- Multicasting (section 4.6.); 
Circuit Emulation Service (CES) 
for emulating Tl/El and T3/E3 circuits 
over ATM; 
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- LAN Emulation (LANE) for interconnecting 
LANs,  servers  and  clients  via  ATM  back-
bones,  by  means  of suitable  mechanisms 
and  protocols  defined  as  standard  by  RFC 
1483  and  ATM  Forum,  which  emulate  the 
connection-less  environment  typical  of 
LANs  into  the  ATM  connection-oriented 
environment; 
- Multiprotocol over AIM (MPOA) for scalable 
internetworking  and  integration  with  exist-
ing Ethernet, Token Ring and TCP/IP infra-
structures, using LANE, an evolution of the 
Next  Hop  Resolution  Protocol  (NHRP),  a 
multicast  address  resolution  server  (Mars), 
and  Integrated  Private  Network  to  Node 
Interface  (IPNNI)  that  provides  topology 
distribution mechanisms and supports Class 
Of Service  (COS)  sensitive  routing  at  call 
set-up; 
- Resource reSerVation Protocol 
(RSVP), see section 4.9.4. 
The  Internet  is  going  to  enter  a  "second 
generation" with a mix of "supersonic" giga and 
tera-bit switches and routers using ATM, Sonet, 
high-speed  satellites (section  4.10.2.)  and high-
speed access  schemes. All  of this  environment 
is  and will continue to be based on IP,  with the 
ongoing transfer IPv4  to  the "new" IPv6,  as de-
scribed in EITO 97.  Voice is also very important 
and  will  be  increasingly  carried  over  IP  (see 
section 4.7.). 
4.4.1.  Wavelength  Division Multiplexing 
(WDM) 
WDM  is  the  optical  version  of Frequency 
Division Multiplexing (FDM) for long-haul nets 
with  optical  fibres  that allow  1 Tbps (i.e.  1000 
Gbps).  This  technology  refers  to  the  transmis-
sion of light pulses centred in  each partition of 
the frequency spectrum, just as FDM transmits 
similarly centred electrical impulses. 
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Based  on a  frequency  division  multiplexing 
logic,  it has  not only  been tested at laboratory 
level, but also implemented in the real world by 
some carriers, thanks to its cost-effectiveness. 
WDM uses 1550 nm optical fibres that allow 
minimum  attenuation  and  the  use  of erbium-
doped  broadband amplifiers.  The current com-
mercial standard is  8 or 16  channels per fibre,  a 
density  referred  to  as  Dense WDM (DWDM), 
but  some  laboratory  tests  indicate  that  this 
could  be  increased  to  some  thousands  of 
channels per fibre. 
Unlike TDM  (Time Division Multiplexing), 
WDM  provides  separate  channels  for  each 
service. It transfers multiple signals at different 
wavelengths  through  the  same  fibre,  whereas 
TDM shares the common bandwidth of the link 
and  uses  different  time  slots  for  each  service. 
With WDM, each service  can run separately at 
the fastest available speed. 
The  main  carriers  are  working  on  WDM 
deployment,  with  some  projects  already  in  an 
advanced implementation phase. With a link of 
more than 27,000 km passing under the Atlantic 
the Mediterranean, the Red Sea, and the  India~ 
and  Pacific  Oceans,  Fibre-optic  Link  Around 
the Globe (FLAG) connects Britain to Japan by 
means of the world's largest undersea fibre  net-
work,  while Africa ONE  is  a WDM Sonet ring 
around Africa. 
4.5. High-speed LANs 
The  previous  EITO  edition  reported  year 
by  year  the  growing  speed  of LANs  and  the 
consequent evolution of techniques and proto-
cols. 
The  evolution  of high-speed  customer  ac-
cess  technologies (section 4.6.),  and in particu-
lar of xDSL,  is  influencing both the high-speed 
LAN's technologies and diffusion, and also the 
standardisation activities. 
The emerging solution is  Ethernet with  the 
Fast  Ethernet,  the  IEEE  100Base-T  for  100 
Mbps  LAN,  and  the  Giga  Ethernet  for  1000 
Mbps LAN, with  the standardisation process  in 
progress by  IEEE 802.3,  both supported by  the 
Fast  Ethernet Alliance  and  the  Giga  Ethernet 
Alliance respectively. 
Ethernet  technology  is  ubiquitous  and  has 
the  largest  installed  percentage  of all  installed 
network  connections  and  network  equipment, 
in comparison with all  the other LAN technol-
ogies, from Token Ring to FDDI and ATM.  The 
Fast Ethernet standard established Ethernet as a 
scalable  technology  and  the  current  develop-
ment of Gigabit Ethernet extends the scalability 
of Ethernet even further.  Gigabit Ethernet is  an 
extension to the highly successful  10 Mbps and 
100  Mbps  IEEE  802.3  Ethernet  standards.  It 
maintains  full  compatibility  with  the  installed 
base of Ethernet nodes. In fact Gigabit Ethernet 
follows  the  same  form,  fit  and  function  as  its 
10 Mbps and 100 Mbps Ethernet precursors. All 
three Ethernet speeds use the same IEEE 802.3 
frame  format,  full-duplex  operation  and  flow 
control  methods.  Table  5  shows  a  comparison 
between  the  distance  restrictions  for  current 
Ethernet topologies and Gigabit Ethernet. Table 5 
Ethernet 
Topologies and 
Gigabit Ethernet 
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Ethernet 10 BaseT  Fast Ethernet 100 BaseT  Gigabit Ethernet Goals 1000 Base X 
Data Rate  10 Mbps  100 Mbps  1000  Base X (1  gigabit per second) 
Cat 5 UTP  100m (min)  100m  100m 
STP/Coax  500  m  lOOm  25m 
Multimode Fibre  2km  412  m (hd)**  500 m 
Single-mode Fibre  25  km 
* IEEE spec full  duplex, **IEEE spec half duplex 
Source: Gigabit Ethernet Alliance 
2 km (fd)* 
20 km 
Gigabit  Ethernet  communicates  in  full-
duplex  mode;  when  operating  in  half-duplex 
mode, it adopts the same fundamental CSMA/ 
CD  access  method to  resolve  contention.  The 
Gigabit Ethernet CSMA/CD method has  been 
enhanced  in  order  to  maintain  a  200-meter 
collision  diameter  at  gigabit  speeds,  avoiding 
completion  of transmission  of minimum-sized 
Ethernet packets before the transmitting station 
senses  a  collision.  The  enhancement  is  based 
on  the  extension of the  minimum CSMA/CD 
carrier time and of the Ethernet slot time from 
their present value of 64  bytes to 512  bytes. 
Figure 2 illustrates the functional elements of 
Gigabit Ethernet. 
Gigabit  Ethernet utilises  the same manage-
ment  standards  as  the  previous  Ethernet,  in-
cluding  SNMP,  Simple  Network  Management 
Protocol,  and  RMON,  Remote  MONitoring, 
thanks  to  the  same  standard  frames.  And 
therefore  also  the  objects  of the  SNMP  MIB 
(management information base)  structures and 
their agents can  be  utilised to provide  network 
management at gigabit speeds. 
Several  Giga  Ethernet products are  already 
on  the  market,  although  the  standardisation 
process is  still  in progress by  the 802.3z Gigabit 
Ethernet task force within the IEEE 802.3  work-
3 km 
ing group. The IEEE is  also actively investigat-
ing  technology  that  would  support  link  dis-
tances  of at  least  100  meters  over Category  5 
unshielded twisted  pair (UTP)  wiring.  In  addi-
tion, the task force has decided to include a spe-
cification  for  an  optional  Gigabit Media  Inde-
pendent Interface (GMII) in  the scope of their 
work. 
Gigabit  Ethernet  provides  high-speed 
connectivity, but does not by itself support a full 
set of services such as Quality of Service (QoS), 
automatic  redundant  fail-over  or  higher-level 
routing services.  These can  be added via  other 
open standards such as RSVP for bandwidth re-
servation and by the new emerging 802.1Q and/ 
or 802.1p,  for  providing  VLAN  (Virtual  LAN, 
see EITO 97)  and explicit priority information. 
4.6. High-speed Customer Access 
The rapid  increase in  the speed and capabi-
lities  of WANs  and  backbone  nets  requires  a 
parallel  increase  in  the  speed  and  capacity  of 
local access by end-users. 
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Gigabit Ethernet Layers 
Media Access Control (MAC) 
full  duplex and/or half duplex 
lOOOBASE-X  8B/10B 
encoding/  decoding 
Gigabit Media Independent Interface 
lOOOBASE-T Copper PHY 
encoder/decoder 
Unshielded twisted pair 
transceiver lOOOBASE-T 
Twinax or quad 
25m+ 
50  11m  or 62.5  11m 
Multimode fibre 
(300m to 550  m +) 
Unshielded twisted 
pair cabling 
100m 
Source: Gigabit Ethernet Alliance 
Customer  access  has  so  far  been provided 
via  modem by  the traditional POTS  (Plain Old 
Telephone Service), which allows speeds  in  the 
range  of 2.4-28.4  Kbps  (for  higher  speeds,  see 
section  4.6.3.).  In  order  to  support  interactive 
multimedia,  local  access  has  to  provide  faster 
facilities  that are  also  cheaper than the use of 
dedicated Tl/El or ISDN  lines.  The emerging 
technologies  include  xDSLs,  which  try  to 
squeeze the best possible performance from the 
existing  telephone  infrastructures,  and  broad-
band modems that use CATV cabling. 
According  to  a  number of forecasts,  these 
techniques  are  unlikely  to  be  widely  available 
in  a  short  time.  However,  it  is  probable  that 
satellite-based services  might  help  to  close  the 
access  speed gap,  at least as  far  as  applications 
suitable  for  satellite  communications  are  con-
cerned. 
4.6.1. Digjtal Subscriber Loops (xDSL) 
xDSL  is  a  set of large-scale  bandwidth-rich 
broadband  technologies  based  on  traditional, 
twisted-pair copper wire standard phone cable. 
. Table  6 compares these new access  technol-
ogies, which provide different maximum speeds 
for  upstream and downstream transmissions. 
The "basic" DSL carries both a 4 kHz analog 
signal for audio (the traditional POTS) and a di-
gital signal for data. DSLs run from a telephone 
company's central office (CO)  into a customer's 
building,  where  they  are  connected  to  one or 
more telephones, fax machines, or modems. 
Figure 2 
The Functional 
Elements 
of  Gigabit Ethernet Table 6 
xDSL Comparisons 
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DSL Technique  Distance 
IDSL, ISDN Digital  12,000-18,000  feet 
Subscriber Line 
HDSL, High Data rate  up to 12,000 feet 
Digital Subscriber Line 
SDSL, Single line  up to 10,000 feet 
Digital Subscriber Line 
ADSL, Asymmetric  downstream is  affected 
Digital Subscriber Line  by  distance: from 9,000 
up  to  18,000  feet 
for decreasing speed 
RADSL, Rate-Adaptive  12,000-18,000  feet 
Digital Subscriber Line 
VDSL, Very  high data rate  from  1,000  up  to 4,500  feet 
Digital Subscriber Line  for decreasing speed 
ADSLs  can  deliver  voice,  TV  images  and 
online interactive data along two  pairs of UTP 
lines.  They  have  three  channels:  a  traditional 
analogue  telephone  channel,  a  unidirectional 
data channel of 1.5-6 Mbps, and a bidirectional 
data channel of 16 Kbps. With about 2 Mbps, it 
is  possible to transfer compressed TV images of 
VHS  quality;  with  16  Kbps,  it  is  possible  to 
"interact" with a central host. At the CO, a mo-
dem  modulates  and  encodes all  of the  signals 
into an ADSL signal. The modem combines the 
4-kHz  POTS signal with  the DSL signal  before 
sending  it  over  the  existing  phone  wiring. 
Downstream,  a  splitter  separates  the  POTS 
signal  from  the  digital  signal.  Upstream  (from 
the end-user to the CO), the modem modulates 
and  encodes  the  upstream  digital  signal  and 
combines it with the 4-kHz POTS signal; at the 
CO,  the  POTS  signal  is  again  separated  from 
the ADSL digital, and the upstream signal is de-
modulated, decoded and sent to the other end. 
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Upstream  Downstream 
Transmission Rate  Transmission Rate 
128 Kbps  128  Kbps 
~  --
- 768 Kbps  - 768  Kbps 
- 1.544 Mbps with  - 1.544 Mbps with 
2 twisted-pair lines  2 twisted-pair lines 
- 2.048 Mbps with  - 2.048 Mbps with 
3 twisted-pair lines  3 twisted-pair lines 
- 1.544 Mbps with 1 line 
- 2.048  Mbps with 1 line 
from  16  to 640  Kbps  from  1.5 to 9 Mbps 
from  128 Kbps to  1 Mbps  from 600  Kbps to 7 Mbps 
from  1.5 to 2.3  Mbps  from  13  to 52  Mbps 
ADSLs  use  MPEG2  for  compression,  and 
transmission  is  based  on  multicarrier  modula-
tions with discrete multi-tone (DMT) and Qua-
drature Amplitude Modulation (QAM). 
DMT  has  been  adopted  by  ANSI  (ANSI 
Tl.413) as  a standard method for  ADSL modu-
lation. 
Several hardware manufacturers use Carrier-
less  Amplitude  and  Phase  (CAP)  modulation 
with V32  and V34 modems. 
Symmetric Digital Subscriber Lines (SDSLs) 
provide  upstream  and  downstream  signals  of 
equal  size  and might  be  used  for  bidirectional 
applications,  such  as  videoconferencing  and 
real-time  editing  of program  codes  and  docu-
ments. 
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4.6.2. Cable Modems 
Cable  modems  provide  secure,  high-per-
formance,  asymmetric  connectivity.  They  use 
the existing TV cabling and are capable of data 
rates that are nearly 1000  times faster  than tra-
ditional  telephone  modems.  A  typical  broad-
band  modem  features  a  30  Mbps  downstream 
data rate and a 2.56  Mbps upstream rate.  How-
ever  as  most cable  is  unidirectional  (designed 
to  c~rry a video signal from a cable company to 
a  subscriber's  residence),  a  large  percentage of 
installed cable provides only downstream trans-
fer.  Cable transmission requires an inverted tree 
topology:  a  large  trunk  carries  the  signal  from 
the  cable  company,  and  then  is  divided  into 
branches  (i.e.,  cables)  and  sub-branches  until 
reaching the subscribers' homes. All of the users 
on a branch share the cable's bandwidth. If the 
cable can deliver 6 Mbps of data, a solitary user 
on a  branch  enjoys  more  capacity  than  he  or 
she can use, but when 50-100 or more users are 
Carrier 
Switch 
Central 
Office, ISP 
Network 
on  the  same  branch,  the  6-Mbps  downstream 
signal  is  divided  among the number of people 
vying  for  bandwidth,  and  the  speed  at  which 
data can be delivered is similar to that provided 
by  an  analog  modem.  Additional  channels 
might  have  to  be  added,  and  additional  cable 
laid,  in order to deliver high bandwidth. 
4.6.3. 56 Kbps Modem 
The  demand  for  faster  communication  is 
finding  a  response  in  traditional  modems  for 
switched lines.  The latest models have a speed 
of as  much as  56  Kbps, which is  particular use-
ful  for  connecting portable PCs to the Internet. 
Such speeds represent almost an  extreme limit 
for  switched lines, and can only be reached for 
downstream transmissions (from the Net to the 
PC); the maximum in  the opposite direction is 
33.6  Kbps.  Furthermore,  the  connection  re-
quires  a  digital  line  at  least  up  to  the  final 
switch  (Figure  3)  before  the  subscriber's  loop 
Figure 3 
Example of  a 56 Kbps 
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towards the address of the end-user, because it 
is  this  condition  that  reduces  the  number  of 
analogue/digital  conversions  to  only  two  (the 
modem on the one hand and the last switch of 
the  carrier  on  the  other),  thus  increasing  the 
overall quality of the connection. The difference 
in  the  speeds  that  can  be  reached  in  the  two 
directions  is  due  to  the  fact  that an analogue/ 
digital  conversion  gets  more  from  the  signal 
than a digital/analogue conversion. 
Fifty-six Kbps modems require high  quality 
lines with a very good signal/noise ratio. 
From a  technical  point of view,  manufactu-
rers have adopted two  different approaches: X2 
developed  by  US  Robotics  [http:/  /www.usr. 
com],  and  K56flex  developed  by  Lucent  (the 
company deriving from the famous AT&T labo-
ratories)  and  Rockwell  Semiconductor  System 
Inc.  [http:/  /www.lucwnt.com]. A  Consortium of 
a  large  number  of manufacturers  (Open  56K) 
has  been  set up  and  has  presented K56flex  to 
the ITU [http:/  /www.itu.ch]  for standardisation. 
4.7. Computer Telephony 
and Internet 
The  evolution  of  advanced  telephony  is 
strictly  related  to  PCs,  and  more  generally  re-
lated  to  computers and  the Internet thanks  to 
voice digitalisation. 
The use of Computer Telephone Integration 
(CTI), see EITO 96,  is  being extended and now 
enriches various applications and services. Inter-
active  Voice  Response  (IVR),  fax  on  demand, 
and  voice  over Internet/FR and  in the WWW 
will  lead  to  the redesign of the  the  logic,  cost 
and  prices of integrated applications as  well  as 
"traditional"  voice  services,  particularly  in  the 
case of long-distance calls. Taken together, these 
innovations  represent  a  further  step  towards 
the real  deployment of multimedia and ICT by 
providing integrated applications, such as  infor-
mation access,  transaction processing,  real-time 
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voice  communication, and intelligent call  man-
agement. Some market standards are emerging, 
and  providing  the basis  for  development  tools 
that complement the more widely  used Visual 
Basic,  C++ and Java,  and make it easier to  de-
velop new services and applications. 
The key  standards include TAPI (Telephone 
API),  TSAPI  (Telephone  Service  API),  HVML 
(Hyper  Voice  Markup  Language)  and  VPIM 
(Voice  Profile for  Internet Mail). 
CTI applications go  from  the simplest auto-
mation of handling a telephone call (i.e. answer-
ing the call, greeting and responding to the caller 
with speech synthesis) up  to  complex functions 
and operations such as speech recognition, voice 
mailing, text-to-speech conversion, etc. 
Application  Programmer  Interfaces  (APis) 
are  one  of the  key  elements  for  developing 
CTI  applications,  the  most widely  used  being 
TAPI (developed by Intel and Microsoft), which 
allows  Windows  applications  to  access  voice 
services,  and TSAPI  (developed  by  AT&T  and 
Novell),  which  allows  both  PC-to-telephone 
equipment  and  PABX-to-Netware  server 
connections.  ECMA  defined  the  CSTA  (Com-
puter-Supported Telephony Application)  recom-
mendation, which is  a protocol for connecting a 
switch to a computer. 
Voice  transfer over IP addressing schema is 
another big  issue,  which  has the aim of drasti-
cally  reducing  the  cost  of an  intercontinental 
voice call via Internet to that of a local call. 
Unlike  ISDN  and  ATM,  the  Internet  and 
Frame  Relay  were  not  originally  designed  for 
voice communications or voice/data integration, 
but an increasing number of products now offer 
such  features  for  both.  Over the  Internet, it  is 
necessary  to  guarantee  a  real-time,  constant-
rate  and  uninterrupted  audio  connection.  The 
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present  TCP/IP  protocols  cannot  guarantee 
these  characteristics  and  the  solutions  offered 
on the market have introduced proprietary pro-
tocols capable of streaming audio transmissions. 
The voice is  digitally coded and transported to 
the  interlocutors  via  the  TCP/IP  addressing 
schema. 
There  are  three  different  ways  of carrying 
voice over the Internet: 
a)  Computer-to-computer  Internet  Telephony: 
multimedia  personal  computers  with  suit-
able  software  and  hardware  (microphone) 
exchange  voice  streams  with  the  remote 
interlocutor (Figure 4);  · 
b)  Computer-to-telephone  Internet  Telephony: 
the remote interlocutor uses a normal tele-
phone  set  connected  via  PSTN,  Public 
Switching Telephone Network, to a gateway 
server (Figure 5); 
c)  Telephone-to-telephone  Internet Telephony: 
PSTN  users  use  special  Internet  gateway 
servers  to  transport  voice  traffic  for  long 
distance or international calls (Figure 6). 
Various  solutions  have  been  adopted  for 
TCP  /IP transport. One approach is based on the 
datagram connectionless User Datagram Proto-
col  (UDP),  which  can  provide  a  continuous 
stream due to the absence of overhead but re-
quires  higher  level  proprietary  protocols  for 
error recovery. A second approach  is  based  on 
the  TCP  connection-oriented  protocol,  which 
provides  end-to-end  flow  control  and  avoids 
possible  network  congestion  but  without  the 
transmission interruptions that may affect UDP. 
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Further  areas  of innovation  strictly  asso-
ciated with the Internet concern the integration 
of voice services with WWW pages and e-mail. 
Hyper  Voice  Markup  Language  (HVML) 
makes it possible to extend Hyper Text Markup 
Language (HTML) by including a voice response 
in  order to  specify  how  a  WWW page  should 
sound to  users  calling  via  telephone.  Through 
HVML, the Web  site understands that an Inter-
net voice  access  is  being made  (and  therefore 
Intranet), and can answer as an Internet IVR by 
voice or fax. 
The  integration  and  common  management 
of e-mail with voice-mail and faxes is being pur-
sued  by  means  of unified  messaging  systems, 
such as  VPIM. 
The  VPIM  v.2  protocol,  defined  by  the 
VPIM  Work  Group  [htttp:/  /www.ema.org/ 
vpimdir], makes it possible to interchange voice 
and  fax  messages  between  different  systems 
connected  via  Internet/lntranet  over  suitable 
profiles  of ESMTP  /MIME (8  bit SMTP exten-
sion/Multipurpose  Internet  Mail  Extension). 
VPIM  provides  the  mapping  specification  be-
tween  the  voice  and  non-voice  systems,  and 
also establishes a directory service. 
Another  growing  area  of  computer  tele-
phony applications relates to intelligent call man-
agement,  which  includes  outbound  predictive 
dialers,  incoming  call  routing  via  ANIIDNIS 
(Automatic  Number  Identification/Dialed 
Number  Identification  Service),  international 
callback systems, call scheduling, etc. 
Other  standards  for  voice  integration  and 
management into the Internet/Intranet include 
the  ITU  T.120  protocols  for  data  and  audio-
graphic  conferencing,  MMUSIC  (Multiparty 
Multimedia Session Control), H.323  and H.3xx 
for  videoconferencing (for a list of these stand-
ards  see  [http:/  /rpcp.mit.edu/~itel/standards. 
htm]). 
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4.8. IP Multicast 
Killer  applications,  such  as  software  and 
information  distribution,  televideoconferencing 
and  webcasting  require  messages  to  be  sent 
once to  multiple users, without duplicating the 
same  information  for  each  receiver.  Network 
applications  work  or message  duplication  (i.e. 
in  a unicast logic),  or broadcasting a single  in-
formation  stream  to  every  station  in  the  net-
work,  involve  heavy  traffic  loads,  waste  band-
width  and  have  a  cost  that is  proportionate to 
the number of receivers. 
In order to avoid  these problems, IP Multi-
casting  logic  based  on  new  Internet  protocol 
standards is  likely to become widely accepted. 
Multicasting is a receiver-based concept. The 
receivers  join  a  particular  multicast  session 
group  and  traffic  is  delivered  to  all  group 
members  via  the  network  infrastructure.  Only 
one copy of a multicast message passes over any 
link in the network, and copies of the message 
are made only where paths diverge at  a router. 
A  multicasting  enabled  router  has  to  forward 
the  multicast  stream  only  to  those  networks 
which  have  multicast  receivers;  the  networks 
with  no  declared  receivers  do  not receive  any 
information streams. 
Multicasting has  already been pioneered on 
the  Internet  using  MBONE  (Multicast  back-
BONE)  for  multicasting  audio  and  video  from 
IETF meetings. 
IP Multicast is  an extension of the standard 
IP network-level protocol, defined in RFC 1112, 
Host Extensions for  IP Multicasting. 
Multicasting requires the multicast-enabling 
of the  host  computer's  operating  systems,  the 
TCP  liP  stack,  the  adaptors  and  their  drivers, 
the  network  units  (switches,  routers,  bridges). 
The  application  also  has  to  be  aware  of the 
multicasting,  and  therefore  has  to  be  specially 
written or rewritten. IETF has already delivered 
some standards and [s  working  on others.  Key 
manufacturers  such  as  AT&T,  IBM,  Intel, 
Microsoft, HP,  Netscape,  Sun, 3Com, etc.  have 
created the IP Multicasting Initiative (IPMI)  in 
order to support the standardisation process and 
deliver compliant multicasting products. 
A  number  of  network  devices  and  the 
majority of Operating Systems currently on the 
market  are  already  capable  of  dealing  with 
multicasting. The main problems concern appli-
cations and the use of the connectionless User 
Datagram  Protocol  (UDP),  which  cannot  gua-
rantee reliable delivery. 
Figure  7  shows  the  main  components  that 
must  be  multicast-enabled.  The  direction  of 
traffic  shown  is  for  multicast  datagrams.  The 
traffic needed to communicate host group mem-
bership and routing information is  not shown. 
IP Multicast uses Class D  Internet Protocol 
addresses  (those  with  1110  as  their  high-order 
four  bits)  in  order  to  specify  multicast  host 
groups. 
To send an IP Multicast datagram, the sender 
specifies  a  destination  address  representing  a 
host  group.  IP  Multicast  datagrams  are  sent 
using the same "Send IP" operation used for uni-
cast datagrams. In order to receive datagrams, a 
user's host application  requests membership of 
the multicast host group.  This membership re-
quest is  communicated to the LAN router and, 
if necessary, to intermediate routers between the 
sender  and  the  receiver.  The  receiving  host's 
network  interface  card  starts  filtering  for  the 
LAN-specific hardware (data-link layer)  address 
associated  with  the  new  multicast  group  ad-
dress.  WAN  routers  deliver  the  requested  in-
coming multicast datagrams to the LAN router, 
which maps  the host group address to its asso-
ciated hardware address and builds the message Figure 7 
IP Multicasting 
Components must  be 
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(e. g.  an Ethernet frame) using this address. The 
receiving host's network interface card and net-
work  driver listen  for  these addresses and  pass 
the multicast messages to the TCP  /IP protocol 
stack,  which  makes  them available  as  input to 
the user's application. 
An  IP  host  group  address  is  dynamically 
bound to a set of local  network interfaces on a 
set of IP networks. An IP host group address is 
not bound to a set of IP unicast addresses. Mul-
ticast  routers  do  not need  to  know  the list  of 
member hosts for each group - only the groups 
that have one member on the subnetwork. 
The key element in  the TCP/IP stack for  IP 
multicasting is  the Internet Group Management 
Protocol  (IGMP  - called  RFC  1112  by  IETF). 
This protocol allows an end-user workstation to 
ask the server managing the multicast group list 
for  permission to join an IP multicasting group. 
IGMP  also  exchanges/distributes  multicast 
group information among neighbouring routers. 
IGMP is  used  by  multicast routers to  learn 
of the existence of host group members on their 
directly  attached  subnets  by  sending  IGMP 
queries  and  having  IP  hosts  report  their  host 
group memberships. 
IGMP has  only two  kinds  of packets:  Host 
Membership Query and Host Membership  Re-
port. To  determine whether any hosts on a local 
subnet belong to  a multicast group, one multi-
cast router per subnet periodically sends a hard-
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ware  (data-link  layer)  multicast  IGMP  Host 
Membership  Query  to  all  IP  end nodes  on  its 
LAN,  asking  them  to  report  back  on  the host 
group  memberships  of  their  processes.  This 
query  is  sent  to  the  all-hosts  group  (network 
address  224.0.0.1).  Each  host  sends  back  one 
IGMP  Host  Membership  Report  message  per 
host  group,  which  is  also  sent  to  the  group 
address so that all  group members see it. 
IGMP updates are used by multicast routing 
protocols to communicate host group member-
ships to neighbouring routers. 
Spanning Tree 
rooted at  MR  [ 
New  techniques  have  been  developed  to 
address  the  problem  of  efficiently  routing 
multicast traffic.  Since the number of receivers 
for  a multicast session may be  quite large,  the 
source should not need to know all of the rele-
vant  addresses;  it  is  the  network  routers  that 
must somehow be  capable of translating m,ulti-
cast into host addresses. The basjc principle in-
volved in multicast routing is  that routers inter-
act  with  each  other  to  exchange  ·  nformation 
about  neighbouring  routers.  To  avoid  the 
duplication of effort, a single router is  selected 
(via  IGMP) as  the Designated Router for  each 
physical network. 
Figure 8 
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On  a  routed  network,  the  multicast  infor-
mation  is  transmitted  by  a  source  server  to  a 
destination  group  via  a  "spanning  tree"  that 
connects all of the members of an IP Multicast 
group, and which can follow the "dense" or the 
"sparse" mode. 
A  spanning  tree  has  just  enough  connec-
tivity to ensure that there is  only one path be-
tween every pair of routers, and is  loop-free. If 
each  router knows  which of its lines  belong to 
the spanning tree, it can copy an incoming mul-
ticast datagram onto all of its outgoing branches 
by  generating  only  the  minimum  number  of 
copies required. 
The dense mode refers  to  multicast groups 
whose members are densely distributed through-
out the net:  the  related  routing  protocols  rely 
on periodic flooding of the network with multi-
cast traffic  in  order to set up and maintain the 
spanning tree. These protocols include: 
- Distance-Vector  Multicast Routing  Protocol 
(DVMRP),  which  is  described  in  RFC 1075 
and  requires RIP,  Routing Information Pro-
tocol; 
- Multicast OSPF (MOSPF), described in RFC 
1584 and requires OSPF, Open Shortest Path 
First; 
- Protocol  Independent  Multicast  - Dense 
Mode (PIM-DM)  is  a  protocol that is  inde-
pendent  of  the  routing  mechanism,  and 
capable of running on either RIP  or  OSPF. 
The standardisation process is carried out by 
the IDMR (lnterDomain Multicasting Rout-
ing) Working Group. 
The sparse mode refers to multicast groups 
whose members are sparsely distributed through-
out the  net  or when  the  network  has  limited 
bandwidth. IETF considers the following proto-
cols: 
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- PIM-SM, Sparse Mode: a focal  router called 
"rendezvous  point",  which  concentrates  all 
of the traffic over the same tree; 
- CBT, Core Based Tree: the logic is analogous 
to  the  PIM,  but  the  focal  router  is  called 
"the core". 
At network  level,  IP Multicast  can  also  be 
optimised  on  a  LAN  using  multicast  filtering 
switches.  These  select  the  ports  connected  to 
tbe  end  nodes  participating  in  the  multicast 
group (in the case of broad transfers, the switch 
normally sends packets to all  ports). Otherwise, 
the multicast traffic is sent to all of the segments 
on  the  local  subnet.  An  IP  Multicast  aware 
switch can automatically set up multicast filters 
so  the multicast  traffic  is  directed  only  to  the 
participating end nodes. 
Figure 9 shows the use of a multicast filtering 
switch. 
PIM, MOSPF, DVMRP do not control inter-
domain multicast routing, nor do they limit the 
propagation  of  routing  information.  Further-
more, multicasting does not have an equivalent 
of the Border Gateway Protocol (BGP) that pro-
vides interdomain routing capabilities for IP. 
As mentioned at the beginning, multicasting 
also  requires  high  level  protocols  that  are  al-
ready,  or will  be,  standardised  by  lEFT.  These 
include  the  Real-Time  Transport  Protocol 
(RTP),  which  provides  end-to-end  network 
transport  functions  suitable  for  applications 
transmitting real-time data, such as audio, video 
or  simulation  data,  over  multicast  or  unicast 
network  services;  the  ReSerVation  Protocol 
(RSVP),  which  enhances  the  current  Internet 
architecture with support requests for a specific 
quality  of service  (QoS)  from  the  network  for 
particular data streams or flows;  the Real-Time 
Streaming Protocol  (RTSP),  which  is  an appli-
cation-level protocol designed to control the de-
livery of data with real-time properties in order 
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to enable the controlled, on-demand delivery of 
real-time  data,  such  as  audio  and  video  data. 
Reliable  multicast  protocols  are  being  devel-
oped to  overcome the limitations of unreliable 
multicast  datagram  delivery  and  expand  the 
uses of IP Multicast. 
4.9. New Application Protocols 
4.9.1. Real-time Transport Protocol (RTP) 
RTP (version 2)  is  a real-time transport pro-
tocol that provides end-to-end delivery services 
to  support  applications  transmitting  real-time 
data,  such as  interactive audio  and video  data, 
over  unicast  and  multicast  network  services. 
RTP  is  defined  in  IETF  RFC  1889,  together 
Multicast 
Router MR  • 
with a profile for carrying audio and video over 
RTP  in  RFC  1890.  Both  are  IETF  Proposed 
Standards. RTP is  used on the MBONE by  vat, 
the  video/audio  tool.  Commercial  implemen-
tations of RTP and RTP-using applications  are 
currently available for a number of platforms. 
RTP  services  include  payload-type  identifi-
cation, sequence numbering and time stamping. 
Delivery  is  monitored  by  means  of a  closely 
integrated  control  protocol  called  RTCP  (see 
next section). 
RTP  does  not  provide  any  mechanisms  to 
ensure  timely  delivery  or  quality-of-service 
guarantees.  It does  not  guarantee  delivery  or 
prevent out-of-order delivery, nor does it assume 
that the underlying network is  reliable. 
Figure 9 
The Use of  a Multicast 
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4.9.2. Real-time Control Protocol  (RTCP) 
RTCP  is  the control protocol  that works  in 
conjunction  with  RTP.  RTCP  control  packets 
are periodically transmitted by  each participant 
in  an  RTP  session  to  all  other  participants. 
Feedback of information to  the application can 
be  used to control performance and for  diagno-
stic purposes. 
RTCP has the following main functions: 
- It provides information to the application re-
garding  the  quality of data  distribution and 
distribution  faults.  Each RTCP  packet  con-
tains sender and/or receiver reports and sta-
tistics, which include the number of packets 
sent, the number of packets lost, interarrival 
jitter, etc. 
- It identifies  the  RTP source  by  means of a 
transport-level identifier called the canonical 
name  (CNAME),  which  keeps  track  of the 
participants  in  an  RTP  session.  Receivers 
use  the  CNAME  to  associate  multiple  data 
streams from  a given participant in  a set of 
related  RTP  sessions  (e. g.,  to  synchronise 
audio and video). 
- It controls RTCP traffic, which  is  limited to 
a  maximum  of 5%  of the  overall  session 
traffic.  This  limit  is  enforced  by  adjusting 
the  rate  at which  RTCP  packets  are  trans-
mitted as  a function of the number of parti-
cipants. Since each participant sends control 
packets  to  everyone  else,  each  can  keep 
track of the total number of participants and 
use  this  number  to  calculate  the  rate  at 
which to send RTCP packets. 
- It conveys minimal session control informa-
tion to all session participants. This function 
might be useful in loosely-controlled sessions 
that  can  be  informally  entered  and  left  by 
the  participants:  for  example,  RTCP  might 
carry a personal name in  order to identify a 
participant on the user's display. 
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4.9.3. Real-Time Streaming 
Protocol  (RTSP) 
The  application-level  Real  Time  Streaming 
Protocol (RTSP) is  intended to be a robust pro-
tocol  for  streaming multimedia in  one-to-many 
applications  over  unicast  and  multicast,  and 
supporting interoperability between clients and 
servers from  different vendors.  Its draft specifi-
cation is  in  the very  early stages of submission 
to  the  IETF.  Products  using RTSP  are  already 
available (even though RTSP is  likely to under-
go  significant  changes  as  it  goes  through  the 
IETF process). 
"Streaming"  breaks  data  into  many  packets 
of the appropriate size for  the bandwidth avail-
able between client and server. 
Its  purpose  is  to  control  multiple  data  de-
livery sessions, and provide a means for  choos-
ing  delivery  channels  such  as  UDP,  TCP,  IP 
Multicast,  or RTP-based  delivery  mechanisms. 
RTSP is  being designed to work on top of RTP 
in  order  to  control  and  deliver  real-time  con-
tent.  RTSP  can also  be  used with  RSVP  to  set 
up  and  manage  reserved-bandwidth  streaming 
sessions. 
4.9.4. Resource Reservation 
Protocol  (RSVP) 
This is  a resource reservation setup protocol 
designed  for  an  integrated  services  internet-
work.  An application invokes RSVP in  order to 
request  a  specific  end-to-end  QoS  for  a  data 
stream. RSVP  is  intended to set up  guaranteed 
QoS  resource  reservations  in  an  efficient 
manner in  order to  support unicast and multi-
cast  routing  protocols  and  scale  well  for  large 
multicast  delivery  groups.  It  is  currently  being 
defined by  the IETF. 
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A  host  receiver  uses  RSVP  to  request  a 
specific  QoS  from  the network for  a  particular 
data  stream  from  a  particular data  source.  An 
elementary  RSVP  reservation  request  consists 
of a  specification  for  the  desired  end-to-end 
QoS  (e.g.  peak/average  bandwidth  and  delay 
bounds),  and  a  definition  of the  set  of data 
packets to  receive the QoS. RSVP is  useful for 
environments in which QoS reservations can be 
supported  by  reallocating  rather  than  adding 
resources.  All  of the  hosts,  routers  and  other 
network  infrastructure  elements  between  the 
receiver and sender must be capable of support-
ing  RSVP,  and  each  of them  reserves  system 
resources such as bandwidth, CPU and memory 
buffers in order to satisfy the QoS request. 
RSVP operates on top of IP (either IPv4 or 
IPv6). Although it occupies the place of a trans-
port protocol in  the protocol  stack,  it provides 
session layer services (it does not transport any 
data). RSVP is an Internet control protocol (like 
IGMP or ICMP), not a routing protocol. 
4.1 0. Mobile and Satellite Systems 
These technologies are used at the levels of 
both customer-access LANs and long-haul nets. 
The main innovations concern increasing band-
widths (and therefore speed) and the support of 
multimedia information. Their key characteristic 
is  that they are "wire-less". The most significant 
examples include: 
- The evolution from GSM to UMTS 
in  cellular telephony; 
- The use of extremely high frequencies 
(EHF) in the range of 30-300 GHz; 
- The availability of global mobile voice and 
datacom services by  means of pocket-sized 
and hand-held devices; 
- The introduction of broadband satellite 
systems. 
4.10.1. UMTS 
GSM  has  been  one  of the  few  worldwide 
successes, and is  the dominant European tech-
nology and standard. 
The  Universal Mobile  Telecommunications 
System (UMTS) represents a new generation of 
mobile communications technology for  a world 
in which "personal services will  be based on a 
combination of  fixed  and wireless/mobile serv-
ices  to  form  a  seamless end-to-end service for 
the user". 
The  deployment  of UMTS  will  begin  to 
offer  services  that  have  (or  could  have)  been 
provided  by  traditional  fixed  networks,  includ-
ing  wideband  services  of up  to  2  Mb/s.  The 
European  Project  RACE  Mobile  is  studying  a 
Mobile  Broadband  System  operating  in  the 
60 GHz bands for mobile service applications in 
the approximate range of 2-100 Mb/s. 
UMTS  will  also  function  as  a  stand-alone 
network implementation. 
UMTS is  a third-generation mobile technol-
ogy that supports on-demand transmission capa-
cities of up to 2 Mb/s in a large variety of radio 
environments,  compatible  with  B-ISDN  and 
consistent  with  the  ITO's  FPLMTS  (Future 
Public  Land  Mobile  Telecommunication  Sys-
tems)  ecommendat(ons,  also  named IMT-2000 
[http:/  /www.itu.int./imt/].  Together  with  its 
international  counterpart FPLMTS, UMTS  ex-
tends the vision of personal mobility to the uni-
versal  mobile  telecommunications  dimension, 
including an integrated satellite component. Figure 10 
The Key Orbits of 
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Round Trip: 0.24 sec 
Round Trip:  0.06-0.014 sec 
Round Trip:  < 0.03 sec 
The 2 Mb/s services that UMTS can support 
(in  what  environments  and  for  what  applica-
tions)  are  currently  under  study.  The  radio 
interface  is  an  area  in  which  substantial  Euro-
pean  RACE  Mobile  research  into  the  relative 
merits  of  CDMA  (Code  Division  Multiple 
Access)  and  TDMA  (Time  Division  Multiple 
Access)  is  ongoing.  Other techniques,  such  as 
OFDMA (Orthogonal Frequency Division Mul-
tiple Access), multi-carrier and hybrid solutions 
may also be appropriate to UMTS.  ' 
The  parallel  process  of UMTS  design  and 
second-generation  enhancement  will  call  for 
careful  market  management  and  compatibility 
between  UMTS  and  second-generation  service 
standards in order to ensure a smooth, customer-
sensitive  transition  at  the  appropriate  time. 
Multi-mode transceiver technology may be used 
to  provide  multi-standard  terminal  equipment 
particularly  between  UMTS,  DCS1800  and 
DECT,  Digital  European Cordless Telecommu-
nications (see EITO 96). 
4.10.2. Broadband Satellite Systems 
The  present  satellite  communications  limit 
their bandwidth to  the low  and  mid-range,  for 
example by providing up to 1.5 Mbps in a point-
to-point  connection  via  Very  Small  Aperture 
Terminals  (VSATs).  A  new  class  of broadband 
satellite  communications  is  going  to  be  intro-
duced  (particularly  for  multinational  corpora-
tions and  sparsely  populated areas)  in  order to 
make  very  high-speed,  low-latency,  round-trip, 
high-security transmissions. 
The main issue  is  to  be  able  to  operate in 
the  range  of several  Mbps,  using  beams  and 
digital signal technology, an increasing re-use of 
frequencies and a dish size that is reduced from 
metres to  centimetres.  Figure  10  shows  the  key 
orbits  and  their latency, and  Table  7 shows  the 
main systems planned for  the near future. The 
first  in  the  arena  will  all  be  Geosynchronous 
Earth  Orbit  (GEO)  satellites,  which  will  be 
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Company  Loral  GM-Hughes  Lockheed  Alcatel, Loral  Motorola  Craig McCaw, 
Boeing, 
Bill Gates 
Planned  1998  2000  Late 2000  2001  2002  2002 
Availability 
Orbit  GEO  GEO 
Spectrum used  Ku  and Ka  Ka 
Max speed  30 Mbps  6 Mbps 
Number of 
satellites 
Antenna size 
(inches) 
n.a. 
16 
8 initially 
26 
GEO 
Ka 
9.6 Mbps 
9 
33-47 
followed  by  Low Earth Orbit (LEO) and hybrid 
solutions involving constellations of LEO (Tele-
desic plans hundreds of these) and GEO satel-
lites. 
The table also  shows  the widespread use of 
the very high frequency Ka- and Ku-bands. 
The  existing  GEO  satellites  normally  use 
the L-band, which  is  in  the range of 1.530-2.700 
GHz. 
The Ku-band  is  already  mostly allocated:  it 
supports  11.7-12.7  GHz down-link,  and  14-17.8 
GHz up-link. 
The Ka-band,  which  supports  18-31  GHz is 
mostly available. 
In  1997,  the USA FCC granted orbital  loca-
tions and Ka-band licenses to  13  companies. 
LEO 
Ku 
2 Mbps 
upstream; 
up to 60 Mbps 
downstream 
64 
n.a. 
4.10.3. LMDS 
GEO and 
LEO 
Ka  and 
40-50 GHz 
155  Mbps 
63  LEOs 
9 GEOs 
24 
LEO 
Ka 
64  Mbps 
288 
10 
The  Local  Multi-point  Distribution  Service 
(LMDS) is  an  asymmetric wireless access based 
on a  dish  antenna that acts  as  both a  receiver 
and  sender  in  association  with  a  hub  station 
(see  Figure  11).  LMDS will  use  a  1 GHz chunk 
spectrum  at  very  high  frequency  (around  28 
GHz).  USA  FCC  (Federal  Communication 
Commission) has allocated 1300 MHz (by com-
parison,  broadcast  TV  uses  6  MHz  of band-
width,  cellular phones use 25  MHz and broad-
band  radios  30  MHz).  This  extremely  high 
frequency  limits  the  transmission  signal  to  a 
radius of about 25  square miles,  and therefore 
signals from  antennas placed  10  or more miles 
apart can  use  identical frequencies  without the 
risk of crosstalk or other interference problems. 
Table  7 
The Main Broadband 
Satellite Systems 
n.a.: not available Figure ll 
LMDS, Local Multipoint 
Distribution Setvice 
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Dish Antenna 
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LMDS splits the 1 GHz band into 850  MHz 
for  downstream  and  150  MHz  for  upstream 
communications.  The two  paths are  shared  by 
all  of the users on a hub, with separate channels 
of 20-40 MHz wide. The final end-user through-
put is  in  the  range  of 10  Mbps  both  up- and 
downstream. 
Where available,  LMDS  might represent an 
alternative  solution  for  high-speed  customer 
access. 
5. Software Technologies 
In the present Web  and multimedia-oriented 
context, software technologies are becoming in-
creasingly pervasive throughout the ICT world. 
The extraordinary rapidity  of the rate  of inno-
vation  not  only  involves  background  aspects 
common  to  all  ICT  fields,  such  as  objects, 
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middleware and operating systems, "visual" and 
RAD  (Rapid  Application  Development)  sys-
tems,  protocols,  storage  and  database  systems, 
and global system management, but also a wide 
range of applications and human interfaces that 
can be considered field-specific. 
The coming of the year 2000  and the intro-
duction of the Euro are two of the main factors 
compelling an urgent review of existing applica-
tions. 
The problems concerning the arrival  of the 
year 2000 have created a significant product and 
services  market  sector  based  on  the  use  of 
"reverse-engineering" and  other tools  designed 
to automate changes in dating systems that use 
only two  digits to  identify the year. 
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5.1. System Software and Utilities 
Some of the most significant news  includes 
the  consolidation  of the  open-system  concept 
(in  the  sense  established  by  the  Open  Group, 
see also  EITO  97),  the  integration of Internet/ 
Intranet logics  in  basic  software,  the  evolution 
of software development tools, and the increas-
ing  scalability  of different  hardware  platforms 
from PCs to multiprocessing systems. 
It is  worth  pointing out  that  the  marketed 
products  have  become  increasingly  integrated, 
and now include an operating system, collections 
of utilities  and  management tools  in  the  same 
box. The Microsoft NT Server and Windows 95 
operating systems are examples of this trend. 
The  main  differences  between  consumer-
and  professionally-oriented  operating  systems 
are becoming less due to increased connectivity 
and interoperability. 
5.1.1. Operating System  (OS)  Evolution 
There has  been a considerable reduction in 
the number of different operating systems as  a 
result of the widespread acceptance of standards 
such  as  Posix,  and  the  increasing  spread  of 
client-server and Web-centric architectures (see 
also section 6.). 
Modern operating systems are based on the 
use  of  microkernel,  multi-thread  and  object 
technologies,  and  can  support  parallel  CPU 
architectures  (mainly  of the  RISC  type)  using 
different  levels  of scalability.  They  can  supply 
different protocol  stacks  (typically  TCP/IP and 
IBM  SNA,  System Network Architecture),  and 
support  different  types  of database.  The main 
project goals are to respond to security and per-
formance  concerns,  principally  in  transactional 
environments. 
A large area of innovation has been opened 
up  by  the  use  of Internet/Intranet  and  Java, 
together  with  the  microkernel  approach,  the 
use  of object technology and  a  high  degree  of 
portability and scalability. 
- The reference points within the PC area are 
Windows 95/NT and Macintosh. 
- Unix is  the reference point within the work-
station and departmental systems area (Unix 
is  often sold under different names depend-
ing on the different providers, but only IBM 
OS/400 can compete as  a legacy system). 
- Within the mainframe area, the mainly IBM-
consolidated  legacy  operating  systems  per-
sist, but they have become increasingly open 
and thus offer great Unix compatibility. 
Unix world 
The Jnternet!Intranet phenomenon reinforces 
the  role  of Unix,  particularly  as  a  Web-server. 
As  anticipated  in  last  year's  report,  Unix95  is 
now  the  brand  name  of "The  Open  Group" 
trademark for a group of similar OS with a com-
mon reference point: System V (i.e.  the basis of 
X/Open standards) and the single Unix specifi-
cation  based  on Unix95  and API,  as  described 
in Spec.ll70, which is now supported by operat-
ing  systems  such  as  MVS,  OS/400,  VMS  and 
GCOS  (the name comes from  the fact  that the 
specification  includes  a  total  of exactly  1170 
interfaces, commands and header files). 
The "Open Group" has the aim of creating a 
true  Unix  standard  that  is  scalable  for  PCs, 
Workstations and Servers. 
Microsoft  NT  will  support  these  specifica-
tions  by  means  of a  specific  addendum:  the 
main  PC  operating systems still  fail  to  comply 
with these Unix standards, but they will soon. Part One· EITO 98 
The main technical characteristics of Unix95 
include: 
- XPG4 specifications for both the v.2 
and "Unix" versions; 
- ISO  C Library support and Multibyte 
Support Extension; 
- Stream functions, shared memory calls 
and 1170 APis. 
Unix products support all  of the main data 
base  management  systems  (DBMSes)  on  the 
market, and provide compatibility with Windows 
environments  via  Object  Linking  and  Em-
bedding (OLE), advanced graphic interfaces, im-
proved security and increasingly friendly system 
management. 
Network Operating System 
(NOS)  and PCs 
Despite  growing  Microsoft  dominance with 
both the Windows and NT environments, which 
have a technical influence over all  of the other 
operating  systems,  innovations  continue  to 
emerge.  Moreover, Internet!Intranet is  pushing 
to  create "light operating systems" (particularly 
for "thin clients") and better integration/conver-
sion of NOS  in  Web  servers. 
Light operating systems for  thin  clients are 
usually based on open system logic. Their main 
characteristics  are  that  they  have  multitasking 
capability,  are  multi-thread,  offer  multimedia 
support,  provide  32  and  64  bit  CPU  manage-
ment,  and  make  it  possible  to  manage  a  large 
number of peripherals. 
They always include TCP  liP stack protocols, 
a  browser,  a  script  interpreter and components 
such  as  Javascript,  Vbscript,  Java  applets  and 
ActiveX.  Some of them derive  from  Windows, 
others  from  Unix,  and  still  others  have  been 
based on browser functionality.  All  of the best 
producers have their own "light" operating sys-
tems. 
The Technological Evolution of!CT 
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The main practical  aspects  of other operat-
ing  systems  have  already  been  listed:  innova-
tions  are  based  on  the  increasing  scalability 
that is  reducing the differences  between small, 
medium and  large  systems,  and  are  leading  to 
easier  management  and  greater  interconnec-
tivity,  reliability and security. 
New announcements usually  refer to multi-
processing,  clustering management,  high speed 
communication  support  and  distributed  re-
sources  management,  such  as  objects,  directo-
ries, and file  systems. 
Java  Virtual Machine and JavaOS 
An  interesting  novelty  for  systems  to  be 
connected  to  the  Internet  is  the  Java  Virtual 
Machine  (JVM).  JVM  is  an  abstraction  of a 
"computer machine" elaborating Java language 
on  both  software  and  hardware  platforms 
(cross-platform delivery)  (Figure 12). 
JVM does not emulate a specific computer, 
but has its  own  instructions set and can define 
and use different memory areas.  It is  not inter-
preted;  it  can be  implemented by executing its 
compiled  instructions  like  a  common program 
on a real CPU, it can reside in microcode, or it 
can even coincide with a real machine, as in the 
Sun Javachip. 
JVM  knows  nothing  about  Java  language, 
but only about a particular file ("class" file)  con-
taining  JVM  instructions,  the  "bytecode",  and 
other  information  and  auxiliary  tables.  JVM 
imposes  strict  limits  and  formats  in  the  code 
contained  in  this  file,  for  security  reasons. 
Although NM was  created  for  Java  language, 
it can get a "class" file  derived  from  other lan-
guages:  for  this reason many manufacturers are 
creating JVMs that can support other languages 
within  their  hardware  and  software  platform 
areas. 
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A NM consists of a "bytecode" interpreter, 
a  "class  loader"  linking  and  connecting  local 
and  remote  classes,  a  bytecode  verifier  (which 
assures the correctness of the imported codes), 
run-time  libraries  including  system,  net  and 
files accesses, and other basic functions. 
The  JavaOS  has  been designed  specifically 
to support Java and Java applets without having 
to  provide  backward  compatibility  with  other 
legacy applications. 
The  JavaOS  uses  a  layered  architecture 
(Figure  13),  whereby  each  layer  can  be  inde-
pendently  updated.  The  JavaOS  layered  archi-
tecture  is  divided  into  platform-specific  and 
platform-independent codes. The former, which 
is  compiled  to the native  code,  consists of the 
kernel and the JVM. The platform-independent 
portion of JavaOS  - written in Java - contains 
the  windowing  and  graphics  systems,  device 
drivers and the network classes. 
5.1.2. lnteroperability between the Unix 
and Windows Worlds 
As Windows and Unix are the most common 
environments, many solutions are being created 
to  allow  the  "viewing"  of different  environ-
ments,  for  example  SAMBA,  WinFrame  by 
Citrix, Insigna NTRingue, NCD WinCenter and 
Tektronix WinDD. 
SAMBA is  a whole set of software modules, 
freely  available  from  the Internet, which make 
it possible to implement an SMB  server (Server 
Message  Block)  on a Unix system.  SMB  is  the 
high-level  protocol  that  supplies  file  sharing 
services  and  printers,  user  authentication  and 
IPC (lnterProcess Communication) (Figure 14). 
Once  it  has  been  installed  and  configured, 
every  Windows  for  Workgroup,  Windows  NT, 
Windows95, OS/2 and DOS system can access to 
system Unix resources as  if it were its terminal. 
Figure  12 
Structure of  a Java 
Virtual Machine (JVM) F igure 13 
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The SMB  protocol is  not a legacy  protocol, 
but is  included in X/Open standards. Neverthe-
less  some vendors have developed some legacy 
versions  in  order  to  improve  its  performance, 
for  example CIFS (Common Internet File Sys-
tem).  SMB  alone  currently  has  at  least  ten 
dialects. 
On  the  other  hand,  users  of clients  such 
as  X-Terminal,  ICA (Intelligent Console Archi-
tecture),  which  are  typical  Unix  environments, 
can  use  Windows  applications  operating  on 
multi-user NT servers. 
Citrix with Winframe (and its licenses, such 
as Insigna, NCO, Tektronix) increases NT server 
functionality,  allowing  multi-user  operations. 
ICA  is  a  Citrix owner protocol that distributes 
graphic  processing  capabilities  to  clients.  ICA 
intercepts  calls  to  Windows  GDI  (Graphical 
Device Interface) and it directs them toward the 
client. 
5.1.3. From RPC to OTM: 
the Evolution in Middleware 
As  the  name  suggests,  the  generic  term 
middleware  refers  to  a  wide  area  of software 
falling  between the  hardware platform and  the 
software application. Middleware has to offer a 
consistant interface  for  programming by  hiding 
the specific characteristics of the hardware,  the 
communications  protocol  stack,  the  operating 
system  and,  in  some  cases,  also  the  different 
programming languages.  Together with  the  op-
erating system (although some people also cate-
gorise  operating  systems  as  middleware),  it  is 
the operating kernel of all  ICT equipment and 
therefore an important area of innovation, parti-
cularly  because  it  is  an  essential  element  for 
distributed  computing.  Well  known  examples 
of "traditional" middleware are  the  transaction 
processing  monitors,  such  as  IBM's  famous 
CICS  for  mainframe  and  Digital's  Application 
Control Management System (ACMS)  for  non-
mainframe systems.  Object technology is  a  key 
driver of the latest  innovations, particularly for 
program-to-program  communications,  such  as 
Object  Request  Brokers  (ORB),  and  the  "next 
generation"  Object  Transaction  Monitors 
(OTM). 
Different  mechanisms  for  program-to-
program  communications  have  been  used,  in-
cluding: 
- Remote Procedure Call (RPC), which works 
like  a program's subroutine call;  the Distri-
buted  Computing Environment (DCE)  mo-
del  (described  and  discussed  in  EITO  93) 
specifies  a  standard  DCE  RPC,  but  also 
other  "RPC-like"  mechanisms  are  imple-
mented and  used  in  several  products,  from 
TP  monitors  to  ERP  (Enterprise  Resource 
Planning) packages; 
- A message-based mechanism providing one-
way  transfer  operations,  which  is  mainly 
used  for  electronic  mail  and  message 
exchange  systems;  the  new  generation  of 
these  mechanisms  include  the  Message 
Oriented  Monitor  (MOM),  which  provides 
high-speed,  highly  reliable  and  guaranteed 
delivery even in the case of failures; 
- A  message  queuing mechanism based  on a 
storage-and-forward  logic  in  which  the 
queue is a storage of messages in  process; it 
provides asynchronous transfer and delivery 
can  be deferred; 
- OBR is an evolution of  RPC that is based on 
object  technology:  like  RPC,  OBR  uses  a 
call-and-return  mechanism  and  improves 
such functions by means of activating object 
components,  handling  parameters  and  per-
forming directory lookups. Several ORB-like 
mechanisms have been implemented; Com-
mon  Object  Request  Broker  Architecture 
(CORBA - see also EITO 95)  is  the standard 
specification  of  the  Object  Management 
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OTM is  the new boundary of the evolution 
in  middleware,  which  combines and  integrates 
the  features  of  TP  monitors  with  those  of 
message queuing and ORBs.  Its development is 
still in  an initial phase and OTM will  be  a new 
application  platform,  where  the middleware  it-
self is  less visible to the applications. 
5.1.4. Management Systems 
Due to  the growing  complexity and hetero-
geneity  of modern  ICT  environments,  which 
consist  of various  TLC  services,  and  WANs, 
LANs,  and  the  Webs  (several  servers  all  tied 
together  in  n-tier  logic),  the  role  of system 
management  systems  is  also  being  extended. 
This means that they will  become more critical 
and more integrated. 
The  main  trend  differentiates  two  product 
lines: 
- The  first  includes  management  systems 
specific  for  proprietary  architectures  and 
networks, such as for LANs and routers, and 
also  the  management  systems  for  public 
networks. 
- The  second  includes  "global"  management 
systems  that  cover  and  integrate  the  man-
agement of both networks  and  IT  systems, 
and will  be used by large corporates. 
The Simple Network Management Protocol 
(SNMP) is the reference point of  the main prod-
ucts on the market. Some of these products can 
also  manage  other  protocol  stacks.  The  NMS 
(Network Management System by OSI architec-
ture) remains a functional reference point for all 
environments, but has not been found effective; 
for  example,  Posix.O  (see  EITO  97)  has  taken 
into consideration OSF DME (Distributed Man-
agement  Environment)  by  DCE  architecture 
(see EITO 95). 
The Technological Evolution of  ICT 
and Standards 
Internet  technologies  are  once  again  signi-
ficant  in  this  area and  security management is 
playing  a  growing  role,  together  with  the  use 
of  centralised  and/or  distributed  Directory 
Services  in  accordance  with  X.500,  DNS  and 
LDAP standards. 
Most of the important products on the mar-
ket  are  based  on  these  standards  and  have 
spread  their  "control"  over  different  network 
and computing platforms. They are also capable 
of managing new high-speed protocols. 
Lightweight Directory Access 
Protocol  (LDAP) 
LDAP  was  developed  by  the  University  of 
Michigan in order to facilitate  access  to X.500. 
It is  a modification of the DAP (Directory Ac-
cess  Protocol)  portion  of the  X.500  directory 
service. There is no database behind LDAP.  It is 
simply a protocol for accessing X.500 databases. 
There  are  four  major  differences  between 
X.500 DAP and LDAP: 
- LDAP  runs  over  TCPIIP,  and  so  it  elimi-
nates the top layers of the OSI stack. 
- LDAP  simplifies  the  X.500  model,  leaving 
out some of the less popular features. 
- LDAP uses less complex encoding methods 
than X.500: many things are stored as simple 
strings  of characters,  rather  than  in  binary 
code. 
- LDAP  chases  down  referrals,  which  means 
that, if the LDAP server does not know the 
answer  to  a  query,  it  will  go  to  another 
server for the information rather than send a 
message telling the user to go  to that other 
server. 
•  133 134 
European Information Technology Observatmy · EITO 98 
These  characteristics  make  the  system  run 
more  efficiently,  require  less  computer  power, 
and  make  LDAP  easier  to  implement  than 
X.500.  It is  easier  for  the user,  more available 
and more reliable. 
Web-Based Enterprise 
Management (WBEM) 
Growing  interest  in  Intranet  has  led  the 
main  manufacturers  to  create  a  Consortium 
called WBEM with the purpose of consolidating 
and unifying the data provided by  existing man-
agement technologies. WBEM does not attempt 
to replace existing management standards, such 
as  SNMP,  DMI  or  CMIP  (Common  Manage-
ment Information Protocol [see EITO 95]), or to 
preclude proprietary or platform-specific frame-
works  such  as  NDS,  but  complements  these 
initiatives  by  providing  an  integration  point 
through  which  data from  all  such  sources  can 
be accessed.  This makes all  management appli-
cations  independent of specific APis  (Applica-
tion Programme Interface) or standards used to 
implement  each  managed  entity,  allowing  the 
correlation  of data  and  events  from  multiple 
sources on a local or enterprise basis. 
First intervention areas include: 
- HMMS, HyperMedia Management Schema, 
a model for  data presentation; 
- HMMP,  HyperMedia Management Protocol, 
a management protocol that uses HTTP; 
- HMOM, HyperMedia Object Manager, 
based on OLE; 
- VDOLive, Video on Internet Protocols. 
5.2. Application Development Tools 
The  Internet/lntranet  and  software  com-
ponents  based  on  object  technology  are  the 
main drivers of the evolution in this area, which 
requires  rapid  developments (RAD,  Rapid Ap-
plication  Development) to  respond  to  business 
and users' needs. 
Application  lifetimes  are  now  greatly  re-
duced and  the market  is  continuously offering 
innovations  ranging  from  networks  to  data-
bases,  and  so  multimedia on PCs and Internet 
information  have  accustomed  users  to  com-
pletely  new  interfaces.  The spread  of the ERP 
(Enterprise  Resource  Planning)  package,  and 
the need for  the coexistence of legacy  systems 
with  new applications  and  environments, are a 
further  reason  for  improving software  develop-
ment tools. 
As  a  consequence,  many new  development 
environments  have  entered  the  market;  their 
common bases consist of the choice of an object 
environment, the possibility of  re-using modules, 
independence  from  hardware  platforms,  the 
scalability  and  portability  of modules,  "visual 
programming",  and  particularly  compatibility 
with the most widely-used browsers. 
The  main  difference  lies  in  the  degree  of 
adhesion to  CORBA  logic  or COMIDCOM,  or 
the support of both, the complex of languages 
used,  and  the  ability  to  support  one  or more 
database. 
It is  interesting to  see that the "battle"  be-
tween  the  most  important  producers  on  the 
market  is  taking  place  at  two  different  levels: 
independence  from  operating  systems  is  most 
favoured, but using only one language (Java, for 
example). On the other hand, operating systems 
are  limited  (Microsoft,  for  example)  and  this 
promotes the integration of modules written in 
different  languages  and  different  development 
environments,  such  as  C,  C++,  Visual  Basic, 
Visual Java, etc. Figure 15 
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5.2.1. Object Technology 
and  ~~componentware" 
Object Management Group 
(OMG) Standards 
Object  technology  has  changed  the way  of 
designing  and  developing  programs,  working 
methods and the required skills. 
The  evolution  of languages  and  develop-
ment environments, as  well  as  the evolution of 
Internet!Intranet, have  led  to  two  architectural 
models  of object  technology  being  introduced 
onto  the  market:  COM/DCOM  by  Microsoft 
and CORBA by  OMG. 
CORBA  (Common  Object  Request  Broker 
Architecture) has been proposed as  a standard, 
and has also been adopted by Hot Java (by Sun) 
and  by  SOM/DSOM  (System  Object  Modell 
Distributed  SOM  by  IBM)  [http:/  /www.ibm. 
com]. 
Figure 15 illustrates the different architectural 
logic of the two environments. 
In comparison  with  recent  years,  the  great 
difference is that many software houses are now 
producing  software  that  is  more  compatible 
with CORBA and COM/DCOM. 
COM/DCOM used to be Windows environ-
ments in the client area,  and CORBA to  Unix 
environments  in  the  server  area.  But  now 
COM/DCOM has  also  been included  in  Open 
Group  standards.  Both  standards  are  available 
on  many different platforms and environments 
for clients and server, from Open VMS  to MVS 
mainframe, and from Windows to Unix (Solaris, 
HP-UX, Digital Unix, etc.). 
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The IIOP  (Internet Interoperable ORB  pro-
tocol), now released as  a specification by OMG, 
is  taking  on  an  increasing  role.  As  its  name 
suggests,  IIOP  makes  it  possible  to  interact 
between  different  ORBs  working  on  different 
engines.  It is  now  used  over  a  safe  transport 
service such as  SSL (Secure Sockets Layer)  for 
LDAP.  Netscape has recently taken the decision 
to include IIOP in its next browser, and this will 
be a significant factor for its diffusion. 
Internet  Explorer  Browser  by  Microsoft 
offers  a  similar  functionality  by  including  a 
DCOM  "stub".  As  Microsoft  did  for  COM/ 
DCOM,  some  other  operating  systems  now 
have  a  CORBA  native  implementation.  Their 
availability  in different programming languages 
is  growing,  and  many  languages  can  support 
objects from one another. 
The need to intemperate with the emerging 
CORBA  and COM/DCOM worlds  (particularly 
with their re-usability)  has  led  to the introduc-
tion  of many  innovations  on  the  market.  A 
large  number of libraries and objects based on 
different architectures are now available, includ-
ing Internet Foundation Class by Netscape, Java 
Beans  by  Sun,  ActiveX  by  Microsoft,  Java 
Remote Method Invocation, and Live Connect. 
OMG has  issued a  new standard called  the 
COM/CORBA  Interworking  Specification, 
which  defines  the  different  possible  ways  of 
allowing  CORBA  and  COM/DCOM  to  inter-
operate. 
Two levels of interoperability have been con-
sidered: 
a)  OLE  Automation  with  CORBA:  OLEs 
supply an  easy way  of manipulating objects 
by  script,  but  have  limits  concerning  per-
formances and data types. 
b)  COM  with  CORBA:  COM supplies  a  more 
complete  tool  that  offers  better  per-
formances  than  OLEs,  but  needs  more 
competence  in  programming  (practically 
from  a  script  language  to  a  real  and  com-
plete language such as  C++). 
Two  different logics can be used for manage-
ment purposes: 
- One-way  interoperability  called  "mapping": 
for  example,  CORBA  objects  can  be  avail-
able  for  OLE,  but  OLE's  objects  are  not 
available for CORBA. 
- Two-way  inter-operability  called  "interwork-
ing".  This  solution  has  been  implemented 
by  various  providers  using  two  different 
methods. The first, particularly used by Sun, 
HP,  Digital,  requests  object  converters  for 
OLE,  COM  and  CORBA,  and allows  every 
class  and  object to  be  connected,  seen  and 
used  by  the other environment in  use.  The 
second  is  based  on  CORBA  logic  and  IDL 
(Interface Definition Language) to  use OLE 
or COM objects,  or to  develop  new  objects 
through  the  normal  IDL  procedure  that  is 
well  known  by  programmers  (who  do  not 
need  to  know  OLE  and/or COM  logic  and 
semantics). 
Unified Modelling Language  (UML) 
Object Oriented Programming (OOP) should 
use  object-based  analysis  and  conceptual 
model definition: in  this environment, after the 
birth and  limited  diffusion  of Object  Oriented 
Analysis  (OOA)  tools,  the  UML  is  now  being 
standardised. 
UML is  a new language for object modelling 
that has  been adopted by  the leading software 
houses  from  Microsoft  to  Oracle,  and  from 
Texas  Instruments  to  HP.  It  represents  the 
standardisation of various pre-existing methods, 
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UML is  not a legacy language and, as it was 
submitted  for  official  OMG  approval  in  1997, 
should  become  the  reference  standard  for  the 
specification,  realisation,  documentation  and 
visualisation of object oriented systems. 
5.2.2. Languages 
Scripting Languages 
The  most  important  news  concerns  the 
spread  of scripting  languages  in  addition  to 
Java:  Javascript and Perl  are  two  very  interest-
ing and widespread examples. 
Java  is  an object oriented language that im-
proves  C++  while  preserving  its  main  logical 
and syntactic characteristics. Java eliminates the 
direct  management of system  memory (one  of 
the major problems of C and C++) by introduc-
ing  a  new  model  of memory  allocation  that 
avoids  the  need  to  allocate/deallocate  specific 
memory areas. The pointers are also eliminated, 
and so there is  no possibility of virus infection. 
Except  for  the  primary  data,  everything 
within Java  is  an object.  Java  supplies  classes, 
methods,  variables  and  sub-classes,  but  with 
multiple  "inheritance".  It  does  not  use  state-
ments  such  as  struct,  union  or  typedef,  and 
even the arrays and strings are objects. 
Multithreading  is  managed  by  means  of 
object classes and is  integrated at language and 
run-time  level.  As  Java  is  mainly  considered a 
language for  distributed applications, the secur-
ity area is  dominant. Many of its language limi-
tations, such as  the absence of pointers and the 
restrictions to  object access are due to  security 
issues. JVM controls bytecode, and it is possible 
to  define  a  security  policy  that  has  different 
levels for  system, file  and network access. 
The Technological Evolution of  ICT 
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A  sen  ptmg  language  is  a  programming 
language  used  to  manipulate,  personalise  and 
automate the functions of an existing system. It 
is  then  possible  to  put  these  functions  under 
the  direct  control  of a  software  program.  The 
existing  system  supplies  the  host  environment 
that  completes  and  integrates  the  language 
capabilities.  Scripting  code  is  usually  enclosed 
in HTML pages. 
Javascript,  initially  developed  by  Netscape, 
has  recently  been  standardised  by  the  ECMA 
(European  Computer  Manufacturers  Associa-
tion)  as  ECMA-262  (with  the  name  ECMA-
Script),  and  has  now  been  submitted  for 
ISO/IEC JTC 1 approval. 
ECMAScript  is  an  object  environment  in 
which a program is  a cluster of intercommuni-
cating  objects.  It is  based  on Javascript  and  it 
uses Java syntax. 
ECMAScript  was  initially  designed  as  a 
"Web  scripting  language"  supplying  browser 
tools for Web management, and for carrying out 
data  processing  on  a  server  in  a  Web-based 
client-server architecture. 
The browser provides  client  processing  en-
vironments, such as  windows,  menus, pop-ups, 
dialog boxes, cookies, input/output, etc.  It also 
offers  functions  that  make  it possible  to  asso-
ciate scripting code with particular events, such 
as the loading/unloading of pages and images, in 
order to allow effective error management, etc. 
The Web  server environment supplies func-
tions  for  file  and  application  processing  and 
sharing. 
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The  Perl  (Practical  Extraction  and  Report 
Language)  scripting  language,  developed  by 
GNU  and  MIT  for  Unix  and  then  ported  to 
Windows  NT,  standardizes  the  various  typical 
languages  interpreted  by  Unix  and  the  best 
characteristics of C, AWK,  SED and SH.  As its 
name  suggests,  Perl  is  optimized  for  text  file 
scans,  information  searches  and  report genera-
tion.  Perl syntax  is  similar to  that of C,  but it 
has  no  logical  limits  in  terms  of data  dimen-
sions. It can accept a whole file  as  a string. 
Unicode Standard 
The traditional standards for  8-bit character 
encoding  (such  as  the  well-known  ASCII)  can 
encode a maximum of 256 characters, which are 
not sufficient to  cover all of the EU characters. 
ISO  has  therefore  defined  the  16-bit  Unicode 
standard  (ISO  1  0646)  to  consider  all  of the 
characters  in  the  world's  most  widely  used 
languages,  including  Chinese,  Japanese  and 
Korean.  Unicode  is  being increasingly  used by 
the major software providers. 
Unicode  is  based on the logic of locating a 
specific memory area, its content and its graphic 
representation, and not the final  user interface. 
Unicode is  used both in  operating systems and 
languages such as  Java, as  default "data type". 
5.2.3. Database World 
Databases  are  playing  an  increasing  role 
within  the  modern  information  systems  area. 
The  innovations  here  have  taken  two  main 
directions. One is  technological, such as the use 
of  object  technology  in  relational  databases 
(RDBMS  Relational  Data  Base  Management 
System), Web  interfaces and  in  the use of new 
search  engines.  The  other  involves  the  con-
struction  of  new  structures  for  information 
management,  such  as  multidimensional  DBs 
and "data warehouses", or for specific functions, 
such as  OLAP (On Line Analytical Processing), 
the MOLAP evolution (Multi-dimension OLAP) 
and ROLAP (Relational OLAP). 
A  Data Warehouse  is  a  "historical  archive" 
relating to  a  company's global  business. It  can 
collect,  correlate and  integrate  the  information 
concerning  different  company  processes  that 
comes from applications and their databases. 
It must be chronological, non-volatile, easily 
accessible,  and  decisional  support oriented.  Its 
main  characteristic  is  the  association  of data 
with the business, rather than applications. The 
data are collected from all of the company's sys-
tems or external databases, and then undergo a 
process  of integration,  rationalisation,  consoli-
dation and memorisation  in  a database. A Data 
Warehouse  designed  for  a  specific  department 
or company function  is  called a Data Mart. 
The database is  generally relational, and its 
structure,  together  with  its  loading  rules  and 
data  semantics,  is  stored  in  a  Metadata  data-
base. 
A Data Warehouse serves as  a decision sup-
port for  management by  transforming data into 
information using tools such as: 
- Multidimensional  databases:  the  data  are 
considered  in  different  dimensions  (for 
example time, place, people etc.), thus facili-
tating quick and easy exploration; 
- EIS  (Executive  Information System):  a  tool 
that  visualises  information  in  a  highly  le-
gible way  and allows easy surfing; 
- Data  Mining:  tools  for  correlation  search-
ing.  For example,  in a sales area,  these  can 
find  combinations  of customers'  preferred 
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A  Data Warehouse  can  essentially  be  con-
structed  using  a  top-down  or  bottom-up  ap-
proach.  The  first  method  starts  from  a  global 
analysis of the company information system to 
identify the information to insert into the ware-
house.  The second  builds the warehouse as  an 
integration of previously  defined  departmental 
Data Marts. 
The first method has been preferred initially 
because  it  can  create  a  data  warehouse  with 
more integrated information. The second, how-
ever, has faster development times. 
In  terms of standardisation, only one query 
language  has  found  a  real  and  large  diffusion 
among  producers:  SQL  (Structured  Query 
Language). 
The first  version (SQL1)  dates back to  1989 
and is  used for  interactive queries as  an exten-
sion of programming languages.  From a logical 
point of view,  it  is  equivalent  to  complete  re-
lational  algebra,  but it  still  has  some  lacunae: 
the type of data is  limited, there is  no orthogo-
nality,  it ignores referential integrity, it does not 
understand "meta-queries", and it does not con-
sider "embedded-procedures". 
The subsequent version  (SQL2,  introduced 
in  1992)  is  the  currently  mature  reference 
standard,  which  includes  integrity  limitations, 
"outer" operators, and limitation and rules sup-
port.  Only  the  first  level  of conformity,  called 
entry SQL,  is  accepted by  the major producers. 
ISO  and  ANSI  are  now  working  on  new 
SQL3  specifications,  which  will  also  introduce 
00 extensions  with  an  Object  Rationale  that 
states  that  the  data  model  remains  relational, 
but the data types are only defined by  external 
objects and the access  methods are attached to 
the data type.  The reference  product is  Illustra 
by  lnformix. 
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OLE DB 
OLE  DB  is  a  method of gaining  access  to 
data  through  a  COM-independent  standard 
interface to specify where and how the data are 
memorized. The data come from RDBMs, a file, 
a  document,  a  worksheet  or  a  mail  message. 
With  OLE  technology,  a  database  becomes  a 
component  known  as  a  "data  provider",  and 
every component capable of providing its  func-
tion through an OLE DB  interface becomes an 
"OLE DB  data provider". OLE DB  uses ODBC 
(Open Data Base Connection) connectivity with 
an OLE DB  provider. 
5.2.4. Search  Engines 
for the  World Wide Web 
The enormous availability of Internet infor-
mation  without  any  classification  or  general 
control makes it difficult to find the information 
needed by means of typical "pull" browser logic, 
which  is  why  a large  number of search engines 
have  been created.  They are  associated with  a 
databank containing addresses, a URL (Uniform 
Resource Locator) and some information about 
the  page.  The  search  is  based  on  keywords 
written  by  the  user.  The  words  must  find  a 
correspondence  with  those  in  the  database 
and must summarise the  contents of the page. 
The result of the search  is  a  list of pages  that 
respond to  the entered criteria,  but it may  not 
be exhaustive. 
The  effectiveness  of a  search  module  de-
pends on many  factors,  including  the  indexing 
mode,  the  size  of the  databank,  the  up-dating 
mode  and  the  frequency.  Databanks  are  up-
dated by automatic programs, called crawlers or 
spiders.  They  periodically  examine  all  of the 
Internet-connected  sites  in  order to  verify  the 
existence  of new  pages.  The  search  mode  of 
these  engines  may  involve  the introduction of 
keywords  or  strings,  or  combinations  of 
keywords using boolean operators. 
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6. Architectures, New Services 
and Applications 
The  client-server  and  the  Internet/Intranet 
are converging on the same logic and architec-
ture in  a  rapid  evolutionary process,  discussed 
in  depth  in  EITO  97.  This  convergence,  to-
gether with  the  parallel  evolution  of the  tele-
communications  systems  and  services,  is  re-
shaping  both  the  architectures  of  the  ICT 
infrastructures,  and  the  architectures  and  the 
logics  of  applications,  both  as  development 
methods and as final  solutions for  the end-user. 
The concept of "integration" covers different 
contexts, including the transmission of different 
types  of information,  the  multimedia services, 
CTI and finally  the integrated applications that 
are  allowing  a  simple  interoperability  among 
ERP  (Enterprise  Resource  Planning),  EUC 
(End-User Computing), DSS  (Decision Support 
Systems), Groupware etc. 
It is  essential  that ICT systems offer a  real 
"added value" to the core business and the end-
user.  Innovation  is  driven  more  and  more  by 
business needs, and not only by the technologi-
cal  trends.  ICT  should  coordinate  changes  in 
business with innovations in system technology, 
and the "return on investment" in  ICT must be 
quantified and evaluated in a systematic manner 
(thinking,  for  example,  of the  Total  Cost  of 
Ownership  [TCO]).  The  dynamism  and  turbu-
lence  of the  ICT  context  demand  progressive 
risk-education and  flexible  planning of delivery 
and deployment of the actual innovations. A lot 
of technical myths fly  across the ICT world like 
shooting stars,  so  that enterprise ICT architec-
tures have  to (or try  to)  manage with a combi-
nation of the best new and previous-generation 
systems,  applications and logics.  The Internet/ 
Intranet  paradigm  is  therefore  gradually  being 
inserted into the earlier client-server and main-
frame-centred  environments.  In  fact,  the  latest 
architectures  balance  (or  try  to  balance)  the 
user-centric  paradigm  with  the  network-centric 
and ultimately with  the web-centric paradigms. 
The attention and importance given to security 
is  ever increasing,  with  an  increasing adoption 
of asymmetric cryptography systems that allow 
strong  authentification,  digital  signature  and 
notarisation (see also EITO 97). 
The growing network speeds and bandwidth 
together with the availability  of different client 
and server platforms are leading to architectures 
based  on two  or three  tiers.  They are  charac-
terised  by  the  server,  in  terms  of platforms, 
configurations,  multiprocessing,  storage  and 
computing power,  depending on  the supported 
activities:  transactional  servers,  database  and 
data-warehouse  servers,  security  servers,  man-
agement servers, gateway servers, etc. 
To  achieve  the  above  goals,  these  architec-
tures  must  be  able  to  guarantee  functional 
interoperability  and  integration  between  new 
applications  and  ERPs  and  the  legacy  systems, 
and also their very rapid deployment, drastically 
reducing development times. The "time" factor 
is  increasingly critical  also  because of the Year 
2000  and the Euro adoption. 
From  the  end-user  point  of view,  a  key 
innovation is  the change  from  GUI  (Graphical 
User  Interface)  to  NUl  (Network  User  Inter-
face).  The  new  browsers  are  going  to  be  the 
ultimate common standard end-user multimedia 
interactive interface. In addition, they reduce or 
eliminate  the  need  to  maintain  application 
shells on the client PC. 
The Web-centric approach is  also  helping to 
focus  on aspects of "content": the real strategic 
asset  is  in  fact  the  information  itself,  not  the 
tools  for  managing  it.  And  the  discipline  of 
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importance,  thanks  also  to  easier  and  more 
friendly  integrated  access  via  a  browser to  dif-
ferent  applications,  such  as  ERPs,  groupware, 
workflow,  document  management  and  EUC. 
Here again,  the role of "web-enabling", i.e. the 
possibility  of accessing  an  application  via  a 
browser,  is  significant to allow the survival  and 
coexistence of new  applications with  the "old" 
ones, in particular the legacy systems. 
The Web-centric and  interactive multimedia 
architectures imply high bandwidth, and  this  is 
accelerating the migration to high  speed LANs 
and WANs. 
Besides what has  already  been described in 
the previous sections, in the following there are 
described  relevant  innovations  at  the  multi-
media architectural level. 
6.1. Push Technology 
The traditional logic for surfing on the Inter-
net is  based  on the  request/reply  model,  also 
known as the pull technology.  Information con-
sumers ask  a server to  send  back  the informa-
tion of interest. The user has to know where the 
information is  stored, generally  in  form  of site 
name or URL address, and has also to check the 
server  periodically  to  get  new  or  modified  in-
formation. If the user does not know where the 
information  is,  a  search  has  to  be  conducted 
among  several  sites,  often  by  means of search 
engines and/or of  personal agents, that filter the 
retrieved information. But this process requires 
experience and  capability,  it  is  time consuming 
and does not always end with the right expected 
information. 
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In several applications the need is  to deliver 
the most up-to-date information to the end-user, 
independently  of their  knowledge  and  capabi-
lity.  In this context a promising new technology 
is  emerging,  the  push  technology.  Applications 
bring  the  information  of interest  directly  to 
mass  consumers  rather  than  their  having  to 
fetch it themselves. It is  very attractive because 
it  allows  users  to get information as  soon as  it 
becomes available and therefore typical applica-
tions  include  news  release,  press  distribution, 
software  distribution,  collaborative  working 
groups, etc. 
The push  technology  is  based  on a  broad-
casting  logic.  The  first  implementations  are 
based  on  unicast  or  narrowcast  logic,  but the 
new  ones  will  utilise  IP  multicasting  (see  sec-
tion 4.8.). 
For  the  standardisation  process,  both  Net-
scape  and  Microsoft  have  proposed  their solu-
tions to the WWW Consortium. Microsoft pro-
poses its own Cdf (Channel definition format), 
already employed in  the Explorer 4.0.  Netscape 
proposes  Cpfo  (Channel  profile  file  object), 
employed in Costellation, the Internet/Intranet 
suite  of which  Navigator  4.0  is  one  of the 
components. 
Both proposals detail how to collect and de-
liver information. They allow the use of applets, 
cookies and plug-ins to  customise the informa-
tion for  each specific user. 
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6.2. Multimedia Global Standards 
Multimedia  interactivity  is  a  great  area  of 
innovation and standardisation.  Several  aspects 
have  been  already  introduced  in  the  section 
on  telecommunications.  In  the following  para-
graphs  the  main  standardisation  efforts  for 
multimedia architectures (in the sense of global 
standards)  will  be  described.  As  described  in 
previous  EITO  editions,  some  standards  have 
been issued  and  are  already  largely  used,  but 
they are related to specific media types, such as 
JPEG, MPEG, etc. 
For real multimedia operations, there is  the 
need to  define  higher level  standards, referring 
to the contemporaneous mixed use of different 
media,  and  how  they  can  be  correlated,  syn-
chronised  and  presented.  Among  other  pro-
posals,  such as  PREMO  (Presentation Environ-
ments  for  Multimedia  Objects)  [ftp:/  /ftp.gmd. 
edu/documents/iso/premo/], HyperODA (Hyper 
Office  Document  Architecture),  OMF  (Open 
Media  Framework)  [http:!  /www.omfi.org],  the 
most comprehensive standards include HyTime, 
MHEG and Davie. 
6.2.1. HyTime 
HyTime  is  the  acronym  for  Hypermedia 
Time  based  Structuring  Language  defined  by 
ISO for the definition of hypermedia documents 
via  SGML.  HyTime  allows  building  up  docu-
ments based on objects, linking them and relat-
ing them into the space and the time.  HyTime 
provides only "static" multimedia documents, as 
it does not support dynamic behaviours. 
6.2.2.MHEG 
The Multimedia  and  Hypermedia  informa-
tion coding Expert Group [MHEG]  operates in 
the ISO  context for  the definition of an object 
oriented multi-hypermedia model. MHEG con-
siders  the  information  as  a  set  of multimedia 
and  hypermedia  objects,  each of them able  to 
deal with  texts,  images,  voice  and  video  using 
the present standards such as JPEG and MPEG. 
Four object types are considered: 
- Input objects: examples are buttons, 
windows menu, etc.; 
- Output objects: examples are viewers 
of text and image; 
- Interactive objects: these are objects 
constituted by  input and output objects; 
- Hyperobjects: these are interactive objects 
with their components linked in different 
possible manners. 
In  contrast  to  HyTime,  MHEG  provides 
mechanisms  for  dynamic  interactions  among 
objects,  and  the  dynamic  presentation of their 
contents, independently of the supporting plat-
forms. MHEG is  in fact designed to interchange 
multi and hypermedia information and to allow 
their use by  means of a suitable MHEG engine. 
6.2.3. DAVIC 
The Digital  Audio-Visual  Council,  DAVIC, 
is  a  non-profit  Association,  established  in 
August 1994,  that includes more than 200  com-
panies worldwide and representing all sectors of 
the audio-visual industries: content, service and 
manufacturing  companies  as  well  as  govern-
ment agencies  and  research organisations.  The 
main goal of DAVIC is  to define standard tech-
nical specification for operational integration of 
systems working in different domains. Table 8 
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· Modulation  Bandwidth  Bit-rate 
Downstream  QAM 16/24/256  54-1000 MHz  a) 27.8-55.6 Mbps per channel at 8 MHz 
b) 221.2-42.4 Mbps per channel at 6 MHz 
Downstream without  QPSK  70-130 MHz  a)  1.5  Mbps per channel at 1 MHz 
band signalling  b) 3.033 Mbps per channel at 2 MHz 
Upstream  QPSK  200kHz  a)  1.5  Mbps per channel at 1 MHz 
(per channel)  b) 3.033  Mbps per channel at 2 MHz 
In the current phase of work DAVIC  is  con-
centrating  on  digital  audio-visual  applications 
and services  of broadcast and  interactive  type, 
considering  all  the  information  chain  compo-
nents:  the content provider system, the service 
provider  systems  and  the  service  user  system. 
These three  entities are  connected  by  two  de-
livery systems, the first  connecting the content 
provider to the service provider and the second 
the service provider to the service user. 
DAVIC  specifications  contain  the  reference 
model of the DAVIC system and its subsystems. 
DAVIC  specifications  also  define  reference 
points,  i.e.  points  of particular  interest  in  the 
system. These points have a normative value if 
they  are  accessible.  Therefore  a  digital  audio-
visual subsystem conforms to DAVIC specifica-
tions if its accessible reference points do. 
DAVIC  specifications  define  the  technical 
"tools"  whose  use  allows  the  provision  of 
"functionalities" required by  the DAVIC system 
and the applications that make use of it.  Tools 
are  usually  associated  with  grades  that  deter-
mine the level  of performance of a given  tool, 
e. g.  mono-stereo-multichannel audio, TV-HDTV, 
bandwidth of a return channel etc. 
The current DAVIC  1.0  version of specifica-
tions  defines  a  first  set of tools  enabling  the 
deployment  of  systems  that  support  initial 
applications such as TV distribution, near video-
on-demand,  video-on-demand  and  some  basic 
forms of teleshopping. Each future version will 
specify  different  grades  of previously  defined 
tools  or  more  tools  in  addition  to  previously 
specified tools. 
The key characteristics of v.l.2 include: 
a)  At the physical layer (see Table 8); 
b) The  access  protocol  MAC  is  constituted 
by  a  mix  technique  based  on  Slotted 
ALOHA and TDMA with  dynamic  band 
management. 
c)  MPEG-2 and ATM cells are  used for  the 
frame transport. 
DAVIC  strictly  operates  with  IEEE  802.14 
Working  Group  that  is  defining  standards  for 
the  bi-directional  transmission  over  HFC  sys-
tems (section 4.2.). 
Several  international  projects  have  already 
employed  the  DAVIC  specifications,  in  parti-
cular the DAM Project (DAVIC  Accompanying 
Measures)  within  ACTS  projects  (founded  by 
EEC  DG  XIII)  for  testing  interoperability  of 
DAVIC-based  systems  and  the  EURESCOM 
JUPITER Project. 
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6.3. TINA 
TINA  the Telecommunications Information 
Networki~g Architecture is  a software architec-
ture  for  the  provision  of multimedia telecom-
munication  and  information  services,  defined 
and validated  by  45  leading network operators, 
telecommunications  and  computing  companies 
worldwide in the TINA-C Consortium. 
The first TINA Workshop was held in  1990. 
This was the first occasion in the telecom com-
munity to assess the common peed for  improv-
ing  the  way  services  are  designed  and  the 
common  opportunity  for  tomorrow's  services. 
It was  also  discovered that similar studies on a 
software  architecture  were  being  conducted  in 
many parts of the world. These led to the crea-
tion of the consortium for  cooperatively defin-
ing a common architecture. 
After  more  than  seven  years  of existence, 
TINA  is  now  the  open  software  architecture 
for  the TLC Industries with  a  standard  set of 
specifications  for  building  and  managing  serv-
ices  on  a  global  scale.  TINA-C  interacts  with 
standards bodies and industry consortia, includ-
ing ATMForum, DAVIC, ITU-T, NMF (Network 
Management Forum)  and  OMG  (Object  Man-
agement Group) in order to achieve harmony of 
mutual  specifications  and  avoid  duplication  of 
work. 
TINA is intended to be applied to all  parts of 
telecommunications  and  information  systems, 
from  terminals  (personal  computers,  etc.)  to 
transport  servers  (switching  systems,  routers, 
etc.), and  from  service servers (VoD,  web,  etc.) 
to  management servers (authentication, billing, 
etc.). 
In  order to  insure interoperability,  portabil-
ity and reusability of software components and 
independence from specific technologies, and to 
share  the  burden  of creating  and  managing  a 
complex system among different business stake-
holders  such  as  consumers,  service  providers, 
and  co~nectivity providers, TINA has been de-
signed  on  the  basis  of the  following  architec-
tural principles: 
- TINA integrates all the control and manage-
ment functions  into  a  unified,  logical  soft-
ware architecture. 
- TINA  logically  separates  the  high-level 
applications  and  the  physical  infrastructure 
from the need to communicate directly with 
each  other.  This  isolates  the  more  stable 
Control  and  Management aspects  from  the 
very  dynamic  technology  thrust  and  com-
mercial  service  needs,  thereby  creating  an 
enduring software Architecture. 
- TINA is  supported  by  a  single  Distributed 
Processing  Environment  (DPE),  i.e.  the 
control  and  management  functions  can  be 
flexibly placed in  the network. 
- TINA  defines  the  roles  of each  player  in 
the industry in  order to allow each player to 
enter  the  marketplace  and  flexibly  expand 
its business. 
Software  components  are  decoupled  from 
each other so that a change in  one component 
due  to  a  change  in  underlying  technology 
(standards, languages, programs, materials, net-
works, etc.) would not affect other components. 
And  the  object  oriented  analysis  captures  the 
complexity  of a  system  from  different  angles 
and  breaks  it  down  into  a  set  of  models 
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The models considered by  TINA are: 
- The Business Model, that describes the dif-
ferent  parties  involved  in  service  provision 
and  their  relationship  to  each  other:  the 
consumer, retailer, broker, third party service 
provider,  content provider,  and  connectivity 
provider; 
- The  Information  Model,  that  describes  in-
formation-bearing entities, their relations to 
each  other,  and  the  constraints  and  rules 
governing  their  behaviour.  These  are  de-
scribed  using  the  OMT  (Object  Modelling 
Technique) modelling techniques; 
- The  Computational  Model,  that  describes 
computational  objects  and  their  relations: 
TINA  defines  the  Object  Definition  Lan-
guage  (ODL),  as  an  extension  of OMG's 
IDL, in  order to help define these computa-
tional objects. 
According  to  the  separation  principles, 
TINA is  divided  into the following  (sub-)archi-
tectures: 
- Computing  Architecture  defines  modelling 
concepts and  the DPE. The DPE is  the en-
vironment that supports realisation of appli-
cations: it resides in heterogeneous pieces of 
equipment, and, by hiding their distribution, 
makes them function as  a single system for 
applications. The DPE services and facilities 
can  be  distributed  over  multiple  nodes 
connected by  the Kernel Transport Network 
(kTN).  Both  DPE  nodes  and  kTNs  are 
logical entities and can be implemented in a 
variety of ways.  The TINA DPE is  based on 
OMG's  CORBA  with  adaptation  for  tele-
communications requirements. 
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- Service  Architecture  defines  a  set  of prin-
ciples for providing services. It uses a notion 
of session  to  offer  a  coherent  view  of the 
various events and relationships taking place 
during  the  provision of services.  TINA de-
fines  different types of session, correspond-
ing  to  different  types  of activities.  The ac-
cess  session  corresponds  to  the  establish-
ment  of the  terms  and  conditions  of the 
session  (e. g.,  authentication,  selection  of 
service  profile).  The  service  session  corre-
sponds to  the provision of the service  itself 
and insures overall coherence of  control and 
management.  The  communication  session 
provides an abstract view of the actual trans-
port network connections. 
- Network  Architecture  describes  a  generic, 
technology-independent  model  for  setting 
up connections and managing telecommuni-
cation  networks.  It  refers  to  ITU-T  and 
other standards bodies,  and  is  made up  of: 
the  Communication  Session  layer,  that 
provides  service-independent  interfaces  for 
managing  end-to-end  communication,  the 
Connectivity  Session  layer,  that  provides 
technology-independent interfaces for  inter-
connecting network-level termination points, 
and  the  Layer Network  that deals  with  the 
setup and management of connection within 
a specific network technology. 
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ICT for European Homes: 
Devices, Services and Applications 
This  chapter has  been provided by !DC in  close 
co-operation with the EITO Task Force. 
Introduction 
Globally,  the  home  consumer  market  is 
blossoming  for  ICT  products,  services  and 
applications. 
The advent of a networked marketplace and 
progress towards the creation of a true Informa-
tion Society provide the impetus for homes and 
consumers to start "getting connected". 
Home users demand for  home communica-
tion devices is growing in many regions, as is the 
use  of the  Internet.  By  2000  about 38  million 
home users  will  access  the Internet in Europe 
and  50  million  in  the  United  States.  Already 
one out of every  two  PC  households use  their 
PC at least once a day.  Making communications 
devices  a  focal  point  of daily  routine  will  be 
important for  many other segments of the ICT 
industry. 
Interactive,  digital  entertainment and infor-
mation are strong candidates to drive this trend. 
With digital  signals and  advancements in com-
pression technology,  new opportunities exist to 
broadcast  higher-resolution  television  signals 
concurrently with new interactive services. New 
content  may  be  based  on  the  Internet,  inter-
active  TV,  interactive  CD-ROMs,  and  video 
games. This is  a truly new kind of content as  it 
goes  beyond  one-dimensional media like  print 
and  two-dimensional  media  like  motion  pic-
tures or TV by  incorporating interactive multi-
media communication in  the  entertainment or 
information  experience.  Web  software  and  its 
ability  to  capture  the  preferences  of critical 
masses of consumers, is  the cornerstone in the 
virtual consumer marketplace. 
On  the  supply  side,  the  key  to  achieving 
higher penetration is  to  push home ICT prod-
ucts  and  services  prices  lower  while  making 
them more compelling and easy to use.  On the 
price  front,  suppliers  of home  communication 
access  devices  will  be  unable  to  reduce  prices 
to  the  magical  entry  prices  (such  as  the  ECU 
400-500  for  PCs)  and  remain  profitable.  Major 
changes in chip design, motherboard design and 
video  technology will  help  to lower the cost of 
chip technology, thus allowing vendors to lower 
the overall cost of home communication devices. 
On  the  remote-access  front  the  television, 
satellite and cable sectors find themselves at the 
heart  of the  digital  revolution.  Cable  offers  a 
choice  of several  television  programmes.  With 
the advent of digital  transmission,  the capacity 
for  sending  out  television  programmes  is  in-
creased several times.  Diversification and com-
petition between different  digital,  wireless  and 
cable  methods of transmitting pay-television is 
therefore  a  new  challenge.  At  the  same  time, 
the digital revolution is  abolishing the technical 
barriers between audio-visual  transmission,  the 
telephone and computing.  This means that the 
cable  and  the  satellite  will  gradually  be  trans-
formed from  distributors of television channels 
into distributors of a whole range of interactive 
services:  telephone,  high-speed  data  transmis-
sion, Intranetllnternet, and television. Fresh op-
portunities are  therefore  opening up,  although 
in  some  cases,  substantial  scale  of investment 
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1. ICT Applications in  the 
Home Market 
In  this  study the home market is  defined as  the 
set of  ICT devices,  applications and se1vices used by 
consumer households (as  opposed to  businesses) for 
communication, commerce, entertainment, education, 
work at home,  and other pwposes. 
Based  on  the  economics  and  predominant 
technology of the  ICT segments involved,  this 
account concentrates on three main areas: 
- Home devices; 
- Applications; 
- Access. 
1.1. Devices 
New  devices  and  communications  differ 
from  the old ones because they are  digital (not 
analogue),  and  dynamic  (not  static).  Audio, 
video, and text combine in a digital multimedia 
state.  Consumers  access  this  combination 
independently  of their  "receiver"  or  delivery 
channel type (phone, cable TV,  satellite). 
Electronics  appliances  and  telecommunica-
tions terminal equipment are increasingly digital, 
computerised  and  Internet  access  enabled. 
Device overlap makes the undergoing battle for 
the next horne digital platform standard among 
the most challenging in the ICT, electronics and 
entertainment industry. 
Four  major  types  of industries  (consumer! 
home electronics,  communication devices,  computing 
devices and peripherals)  are  teaming up  to intro-
duce  their  technology  and  products  for  the 
next-generation  digital  new  media  hardware 
platform.  Convergence  is  increasingly  popular, 
as  the four  different players  are  teaming up  to 
introduce joint PC/TV or digital handsets, "con-
verged"  product  combinations:  DTV,  NetTY, 
direct  broadcast  satellite  (DBS),  digital  video 
disc (DVD), and other products. 
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In particular PCs and computing peripherals 
face  tremendous  functional,  value,  and  opera-
tional  challenges  in  becoming  the  next  mass-
media standard. The PC industry needs to push 
through  wide  availability  and  usage  of inter-
active content to justify the emergence of a true 
PC/TV market  demand.  Consequently,  the  PC 
industry  has  proposed  its  own  version  of the 
DTV broadcast standard. A more data-intensive 
approach would sacrifice  higher-resolution tele-
vision broadcast quality for  the ability to  trans-
mit interactive services. 
Alongside  the  PC  model,  consumer,  com-
munications  and  computing  devices  enabling 
access  to  the Internet will  soon enter the con-
sumer  market.  For  example  Network  Com-
puters  are  designed  to  be  inexpensive  to  pur-
chase and maintain as well as easy to use (often 
with  push functionality).  They are  designed  to 
access the Internet and to perform a specific set 
of functions.  This  simplified  model  is  often 
held  up  against  the  PC,  which  is  portrayed  as 
expensive,  complex,  and  beyond  the  needs of 
many average consumers and businesses. Their 
presence  in  the  market  will  start  to  become 
relevant after 1999. 
Home Device Overlap 
Consumer/Home Electronics 
TVs,  VCRs  and  laser  discs,  camcorders,  game 
consoles,  audio  equipment,  word processors,  radios, 
CD players,  D  VD  players,  answering machines,  cal-
culators,  set-top  boxes,  learning  computers,  tape 
recorders, DSS dishes 
Computing Devices 
Horne PCs: As a subset of  the PC marketplace, 
a home  PC  is  a desktop  or portable PC purchased 
primarily for household consumption. 
Smart  Handhelds:  PDAs,  high-end organisers, 
PC companions, personal companions, smart phones, 
pen tablets, pen notepads,  and keypad handhelds 
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Communication Devices 
Telephones.  C(dl  phones.  smart  phones.  pagers, 
short-wave radios,  Minitel 
Peripherals 
Primers.  scanners.  docking  starions,  digital 
cameras.  copiers, faxes.  rnulti-.fimction pertjJherals 
Appliances Control Devices 
Climate comrol.  home security 
PCITVs 
Devices similar to  a PC in  terms of  architecture, 
bw des(!!,ned and tn{IIAeted  ~v PC vendors primari(v 
for home living room  entertainmenr usage,  including 
broadcast television input and output capabilities. 
Network Computers 
NetTVs:  Television-centric  analog  and  digital 
set-top  boxes  designed .for  interactive se1vices.  such 
as Internet access, and marketed primari(v./(Jr house-
hold entertainmem consumption.  Unlike PCs·. NetTVs 
do  not feafltre  PC  architecture  and  re(v  on  a  tele-
vision  set as  their primwv  display.  Game  consoles 
are excluded. 
Internet  screenphones:  High-end  telephones 
wirh  LCD  screens  and  keyboards  o.flering  flllemet 
access. 
Internet  game  consoles:  Internet  access  inte-
grated into standalone game consoles or add-on kits 
that provide lntemet access. 
Internet  smart  handhelds:  PDAs.  high-end 
o1xanisers,  PC  companions.  personal  companions, 
smart phones. pen tablets. pen notepads. and keypad 
handhelds with lntemet access. 
Other:  Devices  not  included  in  the  other  cate-
gories  that  o.fler  Inrerner  access.  They  include  LCD 
projectors and personal word processors. 
1.2. Applications 
Games  and  entertainment  products  is  the 
leading  segment within the  consumer software 
market,  accounting  for  almost  a  half of the 
market.  This  segment  is  strongly  influenced 
by the availability of US  titles, and localisation 
issues are of less importance. 
The  education  and  edutainment  segment 
accounts for almost one third of total revenues. 
Demand is  strong for  quality  children's  multi-
media  reference  and  education  products.  This 
segment  is  strongly  driven  by  availability  of 
local content. 
The  remaining  share  is  attributed  to  the 
home productivity segment. 
The key  aspect  of applications  in  the  new 
digital  age  is  that they will  enable  interactivity. 
New  digital  interactive  content will  have  pro-
found effects on applications related to: 
lnfonnation:  Through  search  tools,  phone 
books  and maps  in  digital  format,  enabling 
users to select precise data according to the 
parameters they set; 
- Entertainment: Through online games allow-
ing  users  to  play  with  people  across  the 
country  or  across  the  world.  New  e-mail 
packages  offer  multiple  interfaces  that cater 
to children or adults and offer the ability for 
users to attach video and/or voice; 
Communication: Through live chat rooms and 
3D capabilities in cyberspace, allowing users 
to  interact  in  virtual  communities.  Virtual 
communities provide "smart" advertisement 
space,  displaying  advertising  for  products 
related to the topics of conversations; Part Two  · EITO 98 
- Education: Through Web  sites providing ani-
mated  graphics  and  colourful  click-through 
pages.  The  enthusiasm  children  show  for 
them leads  education Web  sites  to  be  con-
sidered as  the key services which can trigger 
the use of PCs.  Supporting education in the 
home is  the number-one reason home users 
purchase  PCs.  Another  relevant  reason  to 
buy  a  PC  for  first-time  buyers  is  to  access 
online services; 
- Commerce:  Home  pages  are  undergoing 
major  feature  enhancements  as  companies 
move  from  pure  marketing  to  a  full  inter-
active  or  transaction  phase  in  the  deploy-
ment of Internet technology.  Home shopp-
ing  and  home  banking  enhanced  content 
and  services.  A  reinforced  organisation 
structure  to  support  electronic  transaction 
and delivery will make electronic commerce 
as  a proposition more compelling in 1998. 
True interactivity enables the individual con-
sumer to: 
- Join new communities or access consumer 
content that a group has created; 
- Add, edit or alter new contents to the 
programme or discussion; 
- Decide what they want to receive and 
how they will receive it, instead of leaving 
this decision to the publisher; 
- Combine the advertising media and the 
transaction, whereas old media advertising 
stimulated future purchasing behaviour. 
Home automation 
Householders  of the  future  could  return 
home to find  the oven preheated, the video set 
and the washing machine going thanks to home 
automation  modem  systems.  Remote  control 
devices  control  household  appliances  from 
anywhere  in  the  house  via  the  mains  wiring 
system. With the modem plugged into a phone 
socket,  appliances  can  also  be  operated from  a 
fixed or mobile phone. 
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Existing main networks provide a good basis 
for  introducing  higher  levels  of automation in 
the home, although  fibre  optics and other sys-
tems are  being considered to provide the infra-
structure for more automation. Recent develop-
ments  in  semiconductor  technology  have  also 
resulted in more robust microcontrollers which 
can  interface  directly  with  the  mains  due  to 
their high-EMI immunity. 
1.3. Access Technologies 
Availability  of sufficient  remote  bandwidth 
to the home is  becoming critically important as 
the  millions  of new  home  users  use  powerful 
applications via the Internet. Digitally converted 
images and voices can be sent by  a wide  range 
of methods, and, thanks to  signal compression, 
with  lower  bandwidth  barriers.  This  means  a 
breaking down of the  current barriers  between 
telecommunications,  cable  television,  and 
wireless  operators,  with  multiple  technologies 
competing  in  offering  remote-access  infra-
structure. 
PSTN 
With the advantage  of a pervasive  two-way 
network, telecommunications operators are in a 
position  to  compete  with  cable  and  wireless 
access  operators.  Their initiatives focus  around 
increasing the capacity and quality of their net-
works. 
The current state of 14.4 Kbps or 28.8  Kbps 
analogue  modem  access  is  insufficient  to 
support higher-bandwidth  applications,  such  as 
downloading large graphics files,  images, voice, 
and other multimedia applications. 
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The  28.8/33.6  Kbps  analogue modem  is  the 
most  popular  connectivity  standard  for  the 
remote  home  user,  because  of its  easy  access 
(almost  any  phone  line),  ease  of use  (widely 
supported by  software),  and low cost.  The vast 
majority of modems in  ISPs  (Internet Services 
Providers)  networks  and  in  the  home  need to 
be  upgraded  to  support increasing  demand  for 
remote access bandwidth during the time frame 
of 1998  to 2000. 
ISDN is  the  second most popular home  re-
mote  access  option.  Internet  connectivity  and 
remote  access  are  the  key  applications  driving 
this  growth,  which  is  accelerated by  European 
telecommunication service suppliers promotion. 
Some phone companies offer attractive pricing, 
low-priced  ISDN  terminal  adapters  and  easier 
plug-and-play service  provisioning to  accelerate 
the migration of regular analogue phone service 
over to ISDN for  remote access to  the Internet 
across  Europe.  In  the  German  market  for 
example, a basic ISDN card can be purchas,ed at 
a similar price to a modem. 
Three  new  high-bandwidth  technologies, 
Digital Subscriber Lines (DSL),  cable modems,  and 
wireless  technologies  have  entered  the  trial  and 
early  adoption  stages.  These  technologies  pro-
mise significantly higher (640  Kbps  to  8 Mbps) 
bandwidth to remote/home users. 
Cable 
Cable  television  wumg  plants  have  the 
ability  to  deliver  large  amounts  of bandwidth 
(1  to  27  MB)  to  the  home user.  The ability  to 
offer high-speed Internet or corporate access is 
an  attractive  option  to  cable  companies  with 
their  stable  base  of paid  subscribers.  Techno-
logical innovations open up  for  cable operators 
the  possibility  of diversifying  their  sources  of 
income (from television subscriptions). 
To  offer both television and telephone serv-
ices,  cable  operators  are  transforming  their 
existing one-way transmission networks to two-
way.  Data transmission, especially in connection 
with  the  Internet,  involves  costly  techniques 
and fewer adaptation problems. The technology 
requires  the  cable  company  to  install  sophisti-
cated equipment at the head-end (to route inco-
ming and outgoing data),  provide a connection 
to  the Internet, and install a cable modem box 
at the customer site (home). Cable modems en-
abling  PCs  to  be  linked  to  data-transmission 
networks  have  development  potential,  at  least 
until  such  time  as  the  telecommunications 
operators  are  in  a  position  to  offer  equivalent 
transmission speeds at similar cost.  In the case 
of  mainly  fibre-optic  networks,  transmission 
speeds  are  up  to  1,000  times  faster  than  with 
traditional modems. 
Figure 1 
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Wireless 
Wireless  technologies have  the potential  to 
offer  higher  bandwidth  without  the  need  for 
massive  cable  or  equipment infrastructure  up-
grades.  Currently,  the  most promising  wireless 
technology for  the home is  satellite technology. 
Digital  broadcasting  is  radically  altering  the 
economics  of access  and  infrastructure  tech-
nologies,  as  Digital  Broadcast  Satellite  (DBS) 
providers  represent  another  channel  that  can 
deliver content to the home platform. 
The  DBS  industry has  taken  off rapidly  in 
the  last  few  years,  and  presents  itself  as  a 
formidable  competitor  to  the  traditional  cable 
industry. The DBS  providers offer digital-quality 
pictures and are  not technically limited to  tra-
ditional  television  programming.  With  digital 
compression technology, they can offer a greater 
number of channels and they can  theoretically 
deliver content and interactive services  (broad-
cast,  Internet,  data,  and  multimedia)  to  both 
PCs and TVs. 
In addition,  the  increased  channel  capacity 
of DBS  allows  for  moderate  narrowcasting  of 
niche/thematic channels and near video-on-de-
mand  pay-per-view  broadcasts.  Interactive  TV 
diversification  is  developing  along  three  major 
types:  "pay-per-view" involving exceptional pro-
grammes  billed  separately,  "near  video-on-de-
mand" (NVOD)  with waveband groupings each 
offering a single film starting at staggered times, 
and "video-on-demand" (VOD), enabling request 
for a particular film  to start at the exact time of 
choice.  The final  stage of this evolution would 
be  a  "customised"  television  service,  in  which 
each viewer would receive a "channel" consisting 
of their  chosen  programmes,  drawn  from  the 
whole  range  of those available. Although more 
satellites  might  be  required,  highly  targeted 
interactive  advertising,  home  shopping,  home 
banking, e-mail, Internet access, and games are 
all possibilities with DBS  technology. 
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From  a  regulatory  perspective,  the  EU  is 
closely following initiatives to set a digital tele-
vision standard.  Cautious optimism after failed 
Interactive  TV  trials  invites  digital  television 
to  focus  simply  on  delivering  higher-definition 
broadcast  signal,  while  prospects  for  mass-
market interactive entertainment are mixed. 
Access by electricity 
Utilities are  trialing new technology to  take 
advanced  telecommunications  and  Internet 
services  to  the  home via  the  electricity mains 
through the local  electricity network.  The new 
technology prevents the electrical current from 
distorting  Internet signals  and  other computer 
data transmitted over the mains. It will  enable 
electricity  companies  to  offer  their  customers 
Internet access  at speeds 30  times greater than 
today's  high-speed  modems  attached  to  tele-
phone lines, and open the way to mass-market-
ing of the Internet at prices which most families 
will be able to afford. 
At  present  the  system  relies  on  a  special 
feed  from  the  household electricity meter,  but 
the  developers  are  confident that within a few 
years  personal  computer owners will  just have 
to  plug  them into  the  nearest household elec-
tricity point to link up  to the Internet. 
The  Internet  information  is  lifted  from  a 
small  box  linked  to  the  electricity meter.  It is 
then  carried  round  the  house  along  co-axial 
cables  similar to  those used to  link  televisions 
to  aerial  sockets.  The  cable  is  linked  to  the 
computer using a PC card.  The service  is  on a 
six-month marketing trial until mid-1998. 
At present  the  system  has  to  use  conven-
tional telecommunications networks to link the 
electricity sub-stations to  the Internet. But the 
technology  is  expected  to  be  suitable  for  tele-
phone calls as  a result of development which is 
still in progress. 
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Emerging Access Technology 
Digital  subscriber lines  (DSLs) are a rechnol-
ogy  designed to  use existing copper phone line con-
nections to  the home to run high-speed digital remote 
access services.  A number ofDSL Technologies  exist. 
including  HDSL,  SDSL,  and  ADSL.  All  r~l these 
technologies  represent  d(f{erent  methods  to  provide 
higher bandwidth over copper lines. 
Direct Broadcast  Satellite  (DBS)  is  an audio 
and video distribution mechanism that uses satellite 
technology  to  transmit  multichannel  video  pro-
grarnrning  to  its  subscribers.  A  special  satellite 
receive~;  access  hardware,  and PC card  can  enable 
Internet  downloads  ql 400  Kbps  via  satellite.  Up-
stream  requests.  howeve1:  must travel  via  a  modern 
(at  28.8 Kbps).  The  current  cost  is  higher  than  an 
ISDN terminal adapt01: 
2. Profile of European 
Households 
The offer profile  determined by  technology 
evolution  and  major  access  infrastructure 
promotion  works  with  differing  intensity  and 
speed across European countries, depending on 
characteristics of demand. These characteristics 
are  analysed  in  the  following  paragraphs,  first 
from  a  purely  demographic  perspective,  then 
from the point of view of attitudes. 
2.1. Demographics 
As of end 1996, there were some 150 million 
households  in  Western  Europe,  for  a  total  of 
384  million population. The average  household 
size in Europe is 2.6 members. Due to a higher 
presence  of  single  member  households  in 
Germany and the UK,  the average size in these 
countries is  lower than average.  Compared with 
other worldwide  regions  European households 
have  the  same  average  size  as  in  the  US,  and 
are  smaller  than  in  Japan  (which  counts  an 
average of 2.9  members per household). 
Some 43.8% of European population is  con-
centrated in  the  15-44  age  range,  which  is  the 
most  likely  to  include  a  higher  proportion  of 
PC  users and,  eventually,  of Web  surfers.  This 
proportion is  lower than in the US  (45.4%)  and 
higher than in Japan (42.2%). Among the major 
countries with a higher share of 15-44 year olds 
are Spain (46.2%) and Italy (44.0%). 
Among the top  countries in  1995,  Germany 
and  the  UK  had  higher  newspaper  circulation 
and higher share of population living  in urban 
areas while Spain had the highest share of pupils 
learning English,  after Germany.  Germany and 
the UK also have the highest share of income to 
the top 20% of households. 
Comparing  Europe  to  USA  and  Japan,  the 
advantage of a better age  profile is  offset by an 
average  lower  income  profile.  The majority  of 
European households  show average  disposable 
incomes  lower  than that  one  recorded  for  US 
or Japanese  households,  with ECU  15,215  and 
ECU  20,518  respectively  in  1996.  Among  the 
major  European  countries  Germany  has  the 
highest average household income, ECU 14,677 
in  1996.  The  gap  with  US  households  is  ex-
pected  to  widen  in  1997  and  1998  as  annual 
growth of average  household income across all 
the major European countries is estimated to be 
lower than in the USA (and slightly higher than 
in Japan).  Better news  come  from  households' 
savings ratio, as a potential source of  future ICT 
application investment. All of the top European 
countries'  households  record  savings  ratios  in 
the region of 11.6% or higher in 1996, against an 
average of 5.0% in the USA and 11.9% in Japan. 
The  same  gap  is  expected  to  be  recorded  in 
1997 and 1998. Table>  I 
Population and 
Households by Size 
(Thousands) 
Table 2 
Age Prqfi/e 
ofPopularion -
!fh  by Age,  /995 
I  J<J()4 
Table> 3 
Education and Social 
lndicaton,  1995 
1  Data refer to child aged  2-5 
lor France and  Spain; 
Data  refer  to  child  aged ."\-4 
I(H  the  LK 
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Population  Number of  Average 
households members per 
household 
France  58,270  22,385  2.6 
Germany  82,140  37,264  2.2 
Italy  57,250  20,010  2.9 
Spain  39,220  11,909  3.3 
UK  58,780  23,192  2.5 
W.  Europe  384,450  150,459  2.6 
us  265,557  100,080  2.6 
Japan  125,864  44,010  2.9 
Somcc: EITO ·I:tsk  f-orce 
< 15  15-24  25-34 
France  19.6  13.9  14.9 
Germany1  16.4  11.8  17.3 
Italy1  15.3  14.7  15.9 
Spain  16.8  16.3  16.4 
UK  19.5  12.8  16.0 
Western  Europe  17.7  13.7  16.0 
us  22.0  13.7  15.6 
Japant  16.3  15.1  13.3 
Source:  Ul\. OECD  1997. Council or europe Press. 
% of pupils learning English 
Expected years of schooling for  child aged 3-51 
Compulsory no.  of years of education 
Book sales  by  value (million ECU) 
Newspaper circulation per 1,000  population 
% of population living  in  urban areas 
Source: The Economist 
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2.2. Spending Patterns 
Level and growth prospects for spending and 
penetration  rates  of electronic  equipment  and 
related  services  depend  on  the  quantity  and 
quality  of the  products  and  programmes  on 
otTer,  the  cost  of the  basic  subscription,  the 
average  "age"  of the  networks  and  the  urban 
population age and average income, as a propor-
tion  of the  total.  Taking  these  factors  together 
(numerical  evidence  is  provided  in  the  tables 
and  figures  of this  chapter)  points  to  Germany 
and  the  UK  as  the  most  favoured  countries 
in  terms  of availability  of more  income  and 
cultural attitudes  towards  communications and 
entertainment technology. 
35-44  45-54  55-64  65-74  > 75  Total 
14.8  11.8  9.9  8.9  6.1  100.0 
14.4  12.9  12.0  8.9  6.3  100.0 
13.4  12.8  11.8  9.6  6.5  100.0 
13.5  11.4  10.6  8.9  6.0  100.0 
l3.5  12.6  9.9  8.8  6.9  100.0 
14.0  12.5  10.8  8.9  6.4  100.0 
16.2  11.8  8.0  7.1  5.6  100.0 
13.9  15.2  12.1  8.6  5.5  100.0 
France  Germany  Italy  Spain  UK 
85  95  62  92  100 
14.6  14.6  n.a.  14.7  14.9 
10  12  8  10  11 
2,661  7,844  1,769  2,356  2,874 
205  323  106  104  383 
73  86  n.a.  76  89 
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158 Figure 3 
15-44 Year-old 
Population by Country 
and Region,  1995 
Table 4 
Households Disposable 
Income, 
per Capita, ECU 
* Data refer to 
Western Germany 
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Japan 
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Europe 
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- +- '~--------
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Source: OECD, 1997, Council of Europe Press 
1994  1995 
12,027 '  12,557 
13,715  14,209 
10,149  10,839 
6,512  6,707 
9,307  9,819 
19,936  20,195 
13,761  14,518 
Source: OECD, October 1996 
1996 
12,795 
14,677 
11,197 
6,909 
10,467 
20,518 
15,215 
Population (Thousands) 
1997 
13,179 
15,059 
11,544 
7,116 
11,043 
20,970 
16,113 
Data for Germany, Italy  and Japan  refer to  1994 
A close analysis of expenditure on electronic 
equipment  across  the  top  5  countries  shows 
that, relative to TV spending, spending on PCs 
is  more concentrated in  the UK and much less 
present in Italy. 
Household spending profile of various elec-
tronic  products  for  the  entire  entertainment 
base  shows  that VCRs  and  Hi-fi  systems  have 
the  highest  penetration  rate  of the  total  base. 
Spending  for  video  cameras  is  more  concen-
trated  in  France,  while  spending  for  video 
recorders is  more concentrated in the UK. 
On  the  other  hand,  the  videogame  owners 
although exhibiting the characteristics of highly 
interactive consumers, are both the least wealthy 
and the least educated group. They also tend to 
be the youngest group and have more children. 
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Share of top 20% of households 
Share of bottom 40% of households 
Share of bottom 20% of households 
Source: World  Bank  International Economics Department  1996 
Spending  on  entertainment  services  across 
countries  is  related  to  the  different  infrastruc-
ture provided. 
Some of the least interactive consumer sub-
groups are the basic cable subscribers and those 
who are aware of Digital Satellite System. 
Satellite dish fbr TV reception subscribers and 
videogame  owners  also  fall  into  the  highly 
interactive consumer category. The Satellite TV 
subscribers  tend  to  be  more  highly  educated 
and have higher income levels than many of the 
other subgroups. 
France 
Food  15.0 
Drink and tobacco  3.1 
Clothing and footwear  6.1 
Gross rent, fuel  and power  20.0 
Furniture and household equipment  7.7 
Medical care  9.8 
Transport and communication  16.1 
Education, books, newspapers  2.1 
Other entertainment, 
2.1  recreational-cultural services 
Other  18.0 
Source: Eurostat  1995 
France  Germany  Italy  I 
42  45  43 
17  18  18 
6  7  7 
1995 
France  14.5 
Germany  11.6 
Italy  14.8 
Spain  12.5 
UK  ll.O 
Japan  13.1 
us  4.8 
Source: OECD. June  1997 
Germany  Italy  Spain 
11.4  17.0  17.4 
4.0  2.7  2.8 
7.0  9.8  8.6 
18.8  15.9  12.5 
8.3  9.5  6.5 
15.1  7.1  4.3 
16.3  11.7  15.5 
n.a.  2.3  2.4 
n.a.  2.7  1.7 
19.1  21.3  28.3 
Spain 
40 
19 
7 
1996  1997 
12.8  13.0 
11.6  11.5 
13.4  13.5 
12.7  12.4 
11.6  10.9 
11.9  11.5 
5.0  5.2 
UK 
11.3 
9.0 
5.7 
19.4 
6.5 
1.6 
16.8 
2.7 
3.2 
23.8 
UK2 
27.83 
n.a. 
4.6 
1998 
12.7 
11.6 
14.2 
12.1 
10.6 
11.5 
5.7 
W.  Europe 
14.9 
4.5 
7.4 
17.8 
7.9 
8.7 
15.2 
n.a. 
n.a. 
23.6 
7cible 5 
Households Income, 
1 !11  qj' Income,  1996 
I =  Source:  Hank  or Italy 
' =  1  ')88:  data refer to 
popuLrtion 
~ = Share or top  l(J 11/o 
households 
Tr1ble  6 
Households Savings 
Ratio, 
as % ()/Disposable 
income 
Table  7 
Households· 
Consumption  ~v !tern, 
as%()/ 
Tr1tal ConsumpTion 
ar Current Prices,  1995 Table 8 
Consumer Purchases r>l 
Electronic EqllljJment 
and Entertainmel/t 
Services,  1996 
Table  9 
Consumer Expendirure 
011  Electronic Equipment 
and Entertainm c>nl 
Sen,ices,  1996 
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Thousands of Units 
TV sets 
Video recorders 
Video cameras/camcorders 
Home PC 
%Breakdown 
TV sets 
Video recorders 
Video cameras/camcorders 
Home PC 
Source: [uromonitor.  1')97  and estimates 
Million ECU 
TV sets 
Cable services 
Satellite services 
Video recorders 
Video cameras/camcorders 
Home PC 
Fax 
Console 
%Breakdown 
TV 
Video recorders 
Video cameras/camcorders 
Home PC 
Sou rcc::  Euromon itor.  1997  and est im,lles 
France 
3,860 
2,075 
355 
729 
17.5 
17.1 
16.0 
14.3 
France 
1,177 
724 
670 
525 
397 
948 
212 
425 
11.3 
11.5 
20.1 
12.9 
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Germany  Italy  Spain  UK  W.  Europe 
5,658  3,346  1,185  3,773  22,001 
3,202  1,249  458  2,423  12,128 
630  303  75  281  2,213 
L461  363  144  1,090  5,098 
25.7  15.2  5.4  17.1  100.0 
26.4  10.3  3.8  20.0  100.0 
28.5  13.7  3.4  12.7  100.0 
28.7  7.1  2.8  21.4  100.0 
Germany  Italy  Spain  UK  W.  Europe 
2,935  1,287  299  1,707  10,387 
2,476  32  146  513  n.a. 
940  234  349  1,135  n.a. 
1,312  448  114  904  4,550 
544  178  33  256  1,979 
1,961  503  199  1,678  7,342 
490  130  n.a.  243  n.a. 
363  240  n.a.  490  n.a. 
28.3  12.4  2.9  16.4  100.0 
28.8  9.8  2.5  19.9  100.0 
27.5  9.0  1.7  12.9  100.0 
26.7  6.9  2.7  22.9  100.0 162 
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20,000  ' 
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10,000 
5,000  ' 
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France 
Source: OECD, October 1996 
Germany!  Italy 
In particular the importance of cable networks 
differs widely.  Spain and Italy have  little or no 
cable,  while  others,  like  Germany  or  Benelux 
are almost entirely cabled. 
3. Devices and Services 
in  and for the Home 
Different  income  and  population  characte-
ristics  as  well  as  different  culture  and  habits 
result in differing adoption of ICT across Euro-
pean  households.  Current  usage  and  penetra-
tion of the most important segments of devices, 
applications  and  services  for  the home are  de-
scribed in  the following paragraphs. 
Spain  UK  Japan 
3.1. Ownership Penetration 
of ICT Devices and Services 
Electronic devices 
us 
Ownership  of PCs  is  higher  among  house-
holds  in  the  UK  (23%)  and  Germany  (21 %) 
than in the other major countries. However, the 
penetration  rate  remains  low  compared  to  the 
us (37%). 
Ownership  of  electronic  communications 
products is  variable across Europe.  In terms of 
share  of  households  owning  the  technology, 
France stands out for its higher share of families 
owning  cordless  phones  (35 %)  and  telephone 
answering machines  (38 %)  closely  followed  by 
Figure 4 
Households Disposable 
Income per Capita,  1996 
I  Data refer to 
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Germany.  Italy is  distinguished by higher share 
of  households  (19%)  owning  a  car/mobile/ 
cellular  phone  (closely  followed  by  the  UK 
with  15%),  and  of electronic  organisers  (19% 
followed by France with 12%). A higher propor-
tion  of households  in  Germany and  Italy  also 
own typewriters and photocopying machines. 
In  Sweden,  28%  of PC-owning  households 
have  a  modem,  followed  by  Germany  with 
almost  17%.  Approximately  10%  of the  PC 
owners  in  Europe  acquired  their  modem with 
their PC, 6% acquired it later and 11% intend to 
purchase a modem within the next 12 months. 
Across  the  five  major  European  countries 
the  most  widely  available  modem  speed  was 
the 28.8  Kbps  modem, used by  51%  in Italy to 
19%  in  Germany.  Although  all  countries  were 
marketing  ISDN,  the  usage  of this  technology 
was  minimal,  for  example  3%  in  Germany. 
However,  a  high  percentage  of  respondents 
were unaware of their modem speed. 
PCs  versus TVs 
With  the  advent  of the  Internet  and  the 
World  Wide  Web,  the  convergence  of broad-
cast  television  with  interactive  computing  has 
started  accelerating.  Companies  have  pursued 
more decisively the aim to bring interactivity to 
passive  television  viewing  (e. g.  Web TV  and 
ViewCall). 
Europeans have been spending more money 
on  watching  television  every  year,  as  pay  TV 
penetration widens and the home video market 
continues to grow.  On the other hand computer 
usage  is  rising  within  households,  most  likely 
resulting in fewer television viewing hours. 
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TV  broadcasters  home  pages  reportedly 
logged  more  millions  of hits,  suggesting  the 
powerful synergies of Webcasting.  Online users 
within their household visit Web sites they have 
seen advertised on TV or in magazines. 
Evidence suggests that television has already 
entered the "new interactive" age: 
- Up  to  10%  of total time spent watching TV 
is  spent watching recorded videocassettes. 
- A recent survey in the UK suggested that up 
to  a  third of children's  time  spent in  front 
of the  TV  set  involves  non-broadcast  TV; 
mainly video games or pre-recorded videos. 
- The impact of pay TV  is  increasing,  as  the 
two  leading providers in Europe are  two  of 
the world's most successful TV companies. 
Many  households  have  embraced  the  idea 
that television  sets  may  have  broader technol-
ogy  capabilities in the future.  In contrast, they 
expect a little less from PCs and even less from 
telephones.  When asked  about the  delivery  of 
information and  entertainment to  the home in 
the  future,  84%  agreed  strongly  or  somewhat 
that delivery would come via  an advanced ver-
sion of a television set, 81% felt it would be via 
an advanced version of the PC, and 71% said via 
an advanced version of the telephone. 
Cable 
Three  major  indicators  influence  the  eco-
nomics  of the  cable  industry:  the  household 
"passed" as a measure of infrastructure develop-
ment,  the  penetration  rate  as  an  indicator  of 
potential profitability, and the amount spent per 
subscriber. 
The  number  of households  "passed"  by  the 
cable  as  a  proportion  of total  households  is 
higher  in  Germany  (75%)  and  the  UK  (44%) 
compared to the other top countries. The share 
of households  with  cable  services  available  is 
87%  in  the US  and 45%  in  Japan.  Overall  this 
share is  related to: 
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France  Germany  Italy  UK  us  Japan 
Cable services available  41 
Subscribe to cable TV  12 
Average monthly cable TV bill (ECU)  24 
Access to satellite dish 
'  ,,,,  8 
- The  influence  (positive  or  otherwise)  that 
can  be  exerted  by  the  government and  the 
regulatory authorities in a given country; 
- The "age" of the network; 
- The existence  or non-existence of pay-tele-
vision channels using the hertzian-terrestrial 
network  prior  to  the  development  of the 
cable; 
- Urban density, as the construction of a cable 
network  is  much  easier  in  countries where 
urban density is  high. 
Despite increasing availability of cable serv-
ices, subscriptions are still at a rather low levels 
compared  to  the  much  higher  penetration  in 
the  US  (65 %).  High  price  and/or  poor  value 
continue  to  be  the  areas  of highest  discontent 
among cable viewers. The Japanese penetration 
rate is  10%. 
75  5  44  87  45 
50  0  9  65  17 
11  n.a.  20  26  24 
29  4  18  8  33 
Satellite 
Satellite dishes tie for the lowest penetration 
rate of the total  base. The share of households 
subscribing to satellite TV is higher in Germany 
(29%)  and the UK (18%),  compared to  the US 
(8 %)  but lower than in Japan (33 %). 
Alongside  the  penetration  rate  itself,  the 
amount  spent  per  subscriber  on  entertainment 
services depends mainly on GOP per head, on 
the  relationship  between  the  quality  of tradi-
tional television (at virtually zero cost) and the 
satellite, as  compared with that provided on the 
cable and, finally,  on the average age of the net-
works.  Other  essential  factors  are  the  cultural 
characteristics  of individual  countries  and  the 
types of leisure activity normally practised. 
Table 10 
Penetration ofTV-
related Services, 
%of  Households,  1997 Table  11 
Penetration ojEiectronic 
Communications and 
Productivitv Products. 
1 0J  qjHouseholds, 1997 
=  Per  100  inhabitants.  Jl)l)7 
Table  12 
Penetration o/Eiectronic 
Entertainment Producrs. 
% qjHouseholds,  1997 
Table  13 
Pmetration q/PCs, 
1 Yo  (JjHouseholds,  1997 
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Cordless phone 
Car/mobile/cellular phone1 
Pager/beeper 
Telephone answering 
Fax machine 
Electronic organiser 
Typewriter 
Photocopying machine 
Colour TV 
Satellite dish  for TV 
VCR/VCP 
Camcorder/video camera 
Hi-Fi stereo system 
CD-Compact disc player 
Video game console for TV 
Laser disk player 
% of HHs owning PCs 
%of PC-owning HHs w/desktop PCs 
%of PC-owning HHs w/portable PCs 
%of PC-owning HHs w/MMPCs 
Average no. PCs per HH 
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France  Germany  Italy  UK  us  Japan 
35  31  24  22  60  62 
8  10  19  15  21  22 
4  3  1  3  28  19 
38  37  19  33  67  67 
8  11  5  7  12  27 
12  8  19  10  23  22 
32  57  51  35  n.a.  48 
4  5  5  2  8  14 
France  Germany  Italy  Spain  UK  us  Japan 
91  95  93  95  93  n.a.  99 
8  29  4  n.a.  18  8  33 
70  68  66  65  79  87  91 
20  20  17  n.a.  17  28  40 
74  77  56  60  79  52  71 
64  69  34  n.a.  54  60  80 
26  10  12  35  18  38  46 
22  3  5  n.a.  4  n.a.  20 
France  Germany  Italy  Spain  UK  Western  us  Japan 
Europe 
19  21  13  11  23  19  37  26 
93  91  82  n.a.  86  n.a.  83  84 
10  6  9  n.a.  22  n.a.  12  29 
32  37  29  n.a.  28  n.a.  53  46 
1.1  1.2  1.1  1.1  1.2  1.1  1.3  1.4 166 
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3.2. European Household 
ICT Usage Patterns 
3.2.1. PC Usage 
The  profile  of the  typical  home  PC  pur-
chaser in  Western  Europe  is  affected  by  many 
social and economical aspects. Typical home PC 
purchasers in Europe are  in the higher income 
and educational level bands, even more so than 
in the US. The typical budget range for  a home 
PC is between ECU 1,000 and ECU 1,800 which 
puts a significant proportion of models outside 
their price range. 
Different  growth  trends  in  the  home  PC 
market  are  a  product  of different  realities  re-
garding  new  demand  and  replacement  cycles, 
channel  and  marketing  campaign  initiatives, 
pricing structures and effects, and public/private-
championed  home  PC  purchase  promotions. 
When deciding which make and model to  buy, 
the home PC  buyer is  typically looking  for  the 
best  technology  at  a  price  point,  the  main 
source of advice being colleagues and computer 
specific publications. 
In  addition  price  comparison  with  the  US 
market  suggests  European  consumers get  con-
siderably  less  value  for  money  when  buying 
latest  PC  technology.  The  price  of desirable 
multimedia home PC models is  pushed outside 
the  reach  of household  budgets  of the  vast 
majority of the population due to: 
- Higher costs of doing business in Europe 
for vendors and resellers including increased 
staff, distribution, localisation costs; 
- Higher consumer taxes in Europe than 
in  the US; 
- Higher costs of software and 
communications; 
- Less disposable income, on average, 
than in the US; 
- Greater home user uncertainties about the 
economy and fear of unemployment. 
The majority of home PCs are purchased by 
office workers with comparatively high incomes 
who  pay  more  attention  in  their purchase  de-
cision to the advice of colleagues and computer 
publications  than  to  mass  media  advertising. 
Work  at  home  drives  the  usage  of 72%  of 
current  home  PC  users  in  Western  Europe, 
heightened  by  the  need  to  work  longer  hours 
and  complemented  by  more  flexible  working 
practices and improved communications. 
Frequency of usage is  higher in the UK and 
Germany compared to  the other top  countries, 
while  primary usage  by  children and teenagers 
seems to be higher in  Italy and France. 
Word  processing  and  spreadsheets  are  the 
main  applications  used  by  households  on PCs 
across  all  countries.  Games/entertainment and 
education  follow  in  order  of  frequency.  In 
contrast  the  share  of  US  households  using 
education  applications  is  twice  as  high  as  the 
average of the top European countries. Table 14 
Microprocessors and 
Modems  Used by 
PC-Owners, 
% o.fHousehulds,  1996 
1 Includes all  modems 
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RAM 
More than  16  MB 
16MB 
9-15MB 
8MB 
5-7MB 
4MB 
Less than 4 MB 
Don't know 
Processor 
Pentium Pro 
Pentium 
486 
386 
286/lower 
Apple/Mac 
Power  PC 
Don't know 
Modems 
Fax modem 
Data modem 
Voice  modem 
Average expenditure on software 
in  last  12  months (ECU) 
Number of software programmes purchased 
in  the last  12  months 
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France  Germany  Italy  UK 
7  17  7  6 
8  12  6  6 
6  1  1  2 
16  23  14  16 
7  1  3  3 
9  10  12  7 
4  6  4  12 
43  30  53  48 
1  21  1  4 
18  26  12  13 
25  16  20  17 
5  3  10  6 
1  1  1  3 
4  0  1  3 
1  0  1  2 
45  33  54  52 
16  19  13  n.a. 
16  15  9  n.a. 
4  8  4  n.a. 
180  201  150  n.a. 
5.4  4.5  3.5  5.0 
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us  Japan 
9  17 
14  27 
0  6 
25  23 
0  1 
10  4 
7  11 
36  11 
1 
19  28 
22  22 
9  3 
4  9 
3  8 
3  9 
39.8  20 
541  38 
n.a.  30 
n.a.  14 
359  419 
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France  Germany 
HHs with  printers (% of PC owners)  77  88 
Type of  printer owned 
Colour dot matrix printers  2  3 
Monochrome dot matrix printers  16  25 
Colour inkjct printers  23  28 
Monochrome inkjet  38  35 
Colour laser printers  8  1 
Monochrome laser printers  12  9 
France  Germany 
CD-ROM  18  49 
Sound card  19  27 
TV  reception board  6  6 
Colour monitor  66  79 
Mouse  87  92 
Scanner  23  30 
Videogame controller/joystick  41  32 
Fax modem  28  30 
Data modem  24  21 
Voice  modem  9  12 
Additional memory  31  45 
Italy  UK 
71  78 
3  11 
26  24 
11  19 
14  17 
1  3 
7  15 
Italy  UK 
16  23 
14  13 
5  5 
67  51 
82  72 
21  18 
38  36 
24  22 
16  20 
9  8 
23  30 
us 
89 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
us 
27 
22 
n.a. 
75 
n.a. 
24 
37 
63 1 
I 
I 
n.a. 
Japan 
82 
11 
25 
47 
14 
1 
10 
Japan 
42 
18 
20 
67 
80 
35 
18 
48 
40 
18 
53 
Tahle  15 
Penetration o/Printers 
among PC-m\'1/ing 
Households. 
% q/Households,  1997 
Tablf 16 
Penetration qf 
Peripherals among 
PC-owning Households, 
% ojHouseho/ds,  /997 
I  f'or  the US.  f~tX  JllOdelll 
includes  all  modems. Part Two  · EITO 98 
3.2.2. Internet Usage 
Online  subscriptions  and  Internet  access 
have  increased  steadily  in  the  last  year,  even 
though the usefulness and entertainment value 
of the  online  environment  is  still  very  much 
under construction. 
The  use  of Internet and  online  services  in 
homes  was  surveyed  by  IDC/Links  in  5,034 
households  in  Europe  (UK,  Germany,  France, 
Italy  and  Sweden).  Most  of  the  home  re-
spondents  (as  in  the  business  segment)  are 
connected  to  the  Internet  through  local  ISPs 
(Internet  Service  Providers)  or  other  Internet 
access  devices  rather  than  through  online 
services. 
Demographically,  the  online  household 
group  encompasses  the  greatest  number  of 
work-at-home  households  and  includes  those 
households  with  the  highest  incomes  and  the 
most  education.  It  is  likely  that  these  house-
holds are the most technologically aware, since 
they  are  also  the  households with  the  highest 
daily  log-in  rate  and  the  ones  whose  online 
sessions  are  the  most  active.  Average  charac-
teristics of the online household in Europe are 
outlined below. 
Characteristics of the Online Household 
- Averaf<e age lou:er than  the consumer market 
as a 1vho/e,  but rising; 
Higher education levels; 
/O'~o i'D 20% hif.{her average mcome; 
!nuewing number o.f use1:s per household with 
both parenrs and children as active ust'rs: 
- Htgher presence  (~j1vork-at-home.s; 
Strong demand .for multimedia PC~. videogames, 
interactive iJ{/onnaflon; 
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- Alrmdy subscribers to entatainment servicES 
(ba'iic  and premium cable TV, pay per Vif?}V, 
and videocassette rentals); 
- Early adopters  qj'nf?}V  ~~~formation and enter-
tainmellf  r;ervices such as PC-based videogame'i 
and on/me activiTies; 
Own  fax maclunt'S at three times the rate 
of  the average household rate; 
Own  cellular phones at thref!  flmes  the average 
household; 
Tiv1ce a'iFequent presence ot second or more 
phone lines than the averaf.{e household (mainly 
lor Internet access); 
Higher subscription rater;  /OJ  all call 
management servic·er;  (call 1witmg,  voice mail, 
rhree ·»'G}' conference callmg,  speed dialllllg, 
and ca//for.vardmf!); 
Higher usage rates in calling patrems, 
1vith total month{¥ phone bill up  to 50% higher 
than  the average household; 
- Higher subscnption rates for cellular phone and 
paging  ~ervices than the average; 
Keener interest in  hiRher·:·;peed modems and 
serl-!ces, such as cable rnodems and ISDN lines. 
3.2.3. The  Work-at-home Household 
The changing nature of the workforce and of 
the work  environment (often  enhanced by  the 
changing nature of technology), and the chang-
ing role of the virtual office in companies of all 
types, continue to drive ICT demand growth in 
the work-at-home household. For more analysis 
of the work-at-home phenomenon and telework-
ing  please  refer  to  Part  Two,  Telework:  Status, 
Development and Issues. 
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France  Germany  Italy  UK 
Average yearly household income (ECU)  48,310  63,169  42,-076  56,586 
Average weekly hours on the Internet  6.9  5.8  7.4  8.8 
Average monthly spending (ECU) on Internet  51  45  24  55 
Users on the Internet in 18-49 age class  91.3%  85.9%  95.7%  91.7% 
ISDN Internet access  16.3%  44.8%  7.2%  14.7% 
Up to 28.8  modem  49.2%  37.9%  59.4%  47.0% 
64/Kb/SEC  17.4%  11.0%  21.7%  26.5% 
Number of questionnaire respondents!  995  987  996  998 
Note: Results are based on IDC's self-selecting European Web-based  Internet User Survey, conducted in  1997. 
The Survey had a response of 3,976  completed questionnaires. 
The questionnaire was  placed on a Web server in Germany and was offered  in  four different languages, German, English, French, and Italian. 
3.3. Applications and Services 
According  to  a  self-selecting  survey  carried 
out in 1997, European users on the Internet are 
mostly in the 18-49 age class and spend on aver-
age  from 6 to 9 hours per week on the Internet 
(see Table 17).  Online households perceive infor-
mation access  as the number one application for 
the Internet, with stronger focus on educational 
information, followed by weather, general news, 
and  entertainment information.  The "need  for 
online  access"  is  soon to  become a  significant 
factor for  acquiring another Internet access de-
vice  (such as a PC)  for  the household, in order 
to support the educational activities of children. 
Online gaming,  home banking activities,  e-mail and 
software  downloading are also  commonly used 
Internet applications.  Consumer home  shopping 
behaviour is still very cautious. Internet telephony 
and  TV-Internet  services  are  emerging  to  offer 
online  households  alternative  channels  of on-
line  communication  to  access  their  preferred 
information,  financial,  education  or  entertain-
ment applications. 
3.3.1. Online Information Access 
Internet  content  providers  operating  in 
Europe offer a network of globally-branded pro-
perties, speciality programming, and aggregated 
content distributed  primarily on the  Web-serv-
ing business professionals and consumers. They 
have  recently  increased  the attraction of inter-
active  content  by  enhancing  localisation  for 
European users. Initiatives include a number of 
important content relationships in the key areas 
of news,  weather,  sports,  entertainment,  and 
financial  information.  The  user  response  to 
"localised"  web  navigation  has  been  positive, 
with up  to 50% quarterly growth of page views 
per  day.  This  means  also  a  growing  audience 
reach  delivered  to  local  and  international  ad-
vertisers. 
3.3.2. Online Gaming 
Many of the leading online gaming sites are 
experiencing far faster growth in their subscriber 
base  than  the  online  services  experienced  in 
their early stages of development. Such demand 
growth is  being met increasingly with an expo-
nential jump in  the supply curve. The popular-
ity of online, networked-based gaming increased 
Table 17 
Internet User Profiles 
U-estern Europe,  1997 
1  Number of respondents 
may vary  by  type of 
question. Part Two  · E ITO 98 
as  thousands  of  free  network-based  games 
appeared  over  the  Internet  - creating  for  the 
first  time  a  massive  rush  for  online  gaming 
tournaments. New online gaming services have 
appeared. Publishers and developers are quickly 
rushing  to  establish  new  titles  with  online 
gameplay. 
Judging from the widespread success of only 
a  handful  of  recent  announcements,  online 
gaming has become the hottest topic within the 
electronic gaming industry - hotter than DVD, 
64-bit,  or even 3D.  Thanks to  the Internet, the 
rejuvenated  console  market and the  continued 
positive  performance  of  PCs,  the  electronic 
gaming  market continues to  grow.  As  a  result, 
the  competitive  landscape  has  blossomed with 
growing numbers of starts, and growing interest 
by  large,  established  IT  and  publishing  com-
panies. 
3.3.3. Home Banking 
Home banking has started to emerge, and is 
set to record increasing acceptance. 
Providers  of home banking  services  have  a 
prospective  audience  that  is  comfortable  with 
the basics of using an online interactive service 
and is  familiar with both ATMs and touch-tone 
telephone banking services. As  a result, despite 
cautiousness  and  the  doubts  continuing  to 
emerge  concerning  security  and  real  payback 
time  of  homebanking  channel  investments, 
financial  institutions  show  renewed  interest in 
home  banking.  A  sustained  push  into  home 
banking  has  taken  place  by  major  financial 
institutions in a  series of alliances  forged  with 
technology  companies,  credit  card  providers, 
electronic transaction processors and consumer 
online services. As a result some 80  banks offer 
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online transaction services  through their home 
page, as of the end of 1997 in Europe. The driv-
ing forces behind their move are: 
- A real need to lower costs over time; 
- Increased competitive pressure to maintain 
and gain customers; 
- The opportunity to use technology 
to secure a competitive advantage 
in the marketplace. 
Unlike  earlier  attempts  at  online  home 
banking, which lacked the user tools and a criti-
cal mass audience to support its growth, current 
market conditions are favourable for its full  de-
velopment. The prime market is 30-45-year-olds, 
with salaries more than ECU 39,000, who use a 
PC at home and are online literate. Estimates of 
1997 market size range at around 1 million, with 
anticipated growth to 35 million by 2001. 
3.3.4. Home Shopping 
In spite of the immaturity of the Internet as 
a shopping venue, there is  already a significant 
base  of support  for  home  shopping  via  the 
Internet among those households that currently 
surf the Web.  Germany currently dominates the 
online  market,  with  mail  order  companies 
having a strong hold for  clothes and household 
electronics  sold  online.  The  ability  to  quickly 
aggregate multiple sources of products and price 
information  is  a  quite  unique  advantage  of 
home shopping. 
However the Internet is making more impact 
in  terms  of how  retailers  communicate  with 
their customers more than replacing traditional 
shopping  completely.  For  the  present  basic 
e-mail orders will continue to be the most likely 
uses for home shopping. 
Smart cards  would be  the  favourite  way  to 
pay  for  electronic  commerce,  as  consumers 
would  gradually  lose  their  fears  about  giving 
credit  card  details  on  the  Internet  and  gain 
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confidence in  the security measures to  encrypt 
financial  information.  Products  which  require 
information  collection  and  comparison,  like 
travel products, would be the most favoured. 
Growth in electronic shopping will be driven 
by: 
- The improved quantity and variety of shops 
available online; 
- The value that they offer; 
- Better home delivery services made 
available by retailers; 
- Availability of new forms of digital cash 
payments; 
- New measures to improve security 
of payments encouraging shoppers 
to use Internet online facilities. 
3.3.5. Online Education 
The school is  seen as  the flagship  for  online 
education  in  Europe.  Schools  at  the  leading 
edge of information technology are making the 
vision  of providing  education  to  the  whole 
community  a  reality.  The  "connected  learning 
community" is  a way of describing a network of 
schools  and  colleges  which  are  electronically 
linked.  These  networks  may  also  include  links 
with  the  home  and  other  resources  such  as 
libraries,  universities  and  the  Internet.  Such 
projects  are  starting  to  become  widespread  in 
Europe,  especially  in  the  UK.  The  content  of 
learning online services is  usually developed by 
teams  of educationalists,  parents and  children, 
and  is  continually  refined  and  enriched  with 
considerable user interactive feedback.  Teachers 
become  knowledge  facilitators  and  mentors, 
able  to  guide  pupils  through  the  breadth  of 
material now available. 
3.3.6. Internet Telephony 
Internet  telephony  is  currently  a  speciality 
market. Based on recent technological advance-
ments and standard activities,  it has  significant 
potential  to  rapidly  become  mainstream.  Re-
sponse by telecommunications service providers, 
cable,  and computer companies and the  evolu-
tion  of  telecommunications  deregulation  are 
likely  to  affect  this  market.  Although  growth 
will be driven primarily by business users, con-
sumers also play an important role in the devel-
opment of Internet telephony. 
The  primary  consumers  uses  of Internet 
telephony  are  for  long  distance  calls,  Internet 
chat groups, and some modest business experi-
mentation  in  intranet applications.  On  a  more 
exploratory  basis,  consumer  market  segment 
applications include the following: 
- Interactive entertainment games  enhanced with 
real-time dialogue occurring between a com-
puter  and  one  or  more  players;  this  en-
hancement would  be  possible  on commer-
cial services and the Internet. 
- Real-time customer service giving the consumer 
the  added  advantage  of discussion  with  a 
live  operator or with a voice messaging sys-
tem  to  check  prices,  product  features,  and 
other pertinent information before purchase. 
Service  applications  and  real-time  problem 
solving  present  similar  types  of opportuni-
ties. 
- Education  and  distance  learning  enabled  by 
real-time,  multicast  interaction  between 
teacher  and  students,  enhancing  learning 
techniques  from  the  currently  more  wide-
spread text and e-mail-based solutions. 
Potential  future  applications  include  inter-
active  electronic  commerce,  intra-enterprise 
connectivity, and collaborative computing. Table 18 
Prim(//y PC Users and 
Frequemy qj'PC Use, 
% ()/PC-owning 
Households, 1997 
1  =  Data refer to PCs 
connectecl 
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Primary PC user 
Child under 6 year 
Child 6-12  year 
Teenager:  13-18 
Child 19+  not attending college 
Child  19+  attending college 
Male head of HH 
Female head of HH 
Other adult in  the HH 
Frequency of  use 
At least once a day 
2-3  times per week 
Once a week 
Once or twice  a month 
Less  than once a month 
Use of  modem for electronic communicati01z1 
At  least once a day 
2-3  times per week 
Once a week 
Once or twice a month 
Less than once a month 
Three critical factors  for  success are apparent: 
Ease of connectivity for  anyone connected 
to  the Internet to dial  another party direct; 
- An open set of standards independent of the 
Internet telephony software  in  use; 
- Availability of value-added features and 
options. 
ICTfor European Homes: 
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France  Germany  Italy  UK  us  Japan 
0  0  1  1  1  2 
4  4  5  6  5  2 
14  9  15  11  8  3 
6  6  18  3  4  4 
14  6  12  10  4  8 
42  57  39  47  42  63 
18  16  8  19  34  5 
2  2  2  3  2  13 
44  50  53  46  65  54 
34  38  27  36  26  23 
11  7  10  8  5  14 
5  2  5  4  3  5 
5  2  3  4  n.a.  3 
16  19  34  32  n.a.  21 
31  31  17  44  n.a.  18 
6  29  12  15  n.a.  20 
11  8  14  1  n.a.  11 
13  10  0  8  n.a.  16 
3.3.7. Internet TV Services 
Europe's first  personalised TV-Internet serv-
ice  was  launched in  the  UK  in  mid-1997.  Cable 
TV companies aim to  attract thousands of addi-
tional  customers  following  the  introduction  of 
new TV-Internet services. 
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France  Germany  Italy  UK  us  Japan 
Games/entertainment 
Children's education 
Adult's education 
Word  processing/report writing 
Electronic spreadsheet 
Database management 
Graphs/  charts 
Making/receiving phone calls 
Viewing TV programmes 
fncome tax  filing 
Home budgeting 
Desktop publishing 
Stock and portfolio analysis 
Electronic calendar 
Musical applications 
Cataloguing photographs 
Office/business-related tasks 
These  new  services  allow anyone  to  access 
and explore the Internet, as well as to send and 
receive electronic mail messages, via their exist-
ing domestic TV seats linked to a simple-to-use 
set-top box and a standard telephone line. 
TV-Internet services offer cable TV operators 
unique commercial and joint marketing oppor-
tunities  for  first  and  second  telephone  line 
sales,  call  minutes and other franchise  services 
from  both  new  and  existing  customers.  Most 
important,  cable  TV  could  otTer  co-branded 
local information, personalised content, through 
to  tailored  launch  and  relationship  marketing 
programmes, and  digital  home  shopping,  com-
peting with digital TV operators. 
68 
39 
31 
84 
65 
68 
63 
8 
2 
33 
47 
25 
21 
19 
20 
8 
50 
63  70  58  77 
29  42  35  68 
42  44  33  -
91  70  81  86 
64  36  52  51 
51  57  56  60 
63  47  48  54 
7  5  12  n.a. 
3  n.a.  4  n.a. 
30  17  17  15 
9  26  33  44 
31  36  38  43 
6  4  9  15 
23  33  21  39 
26  30  19  23 
7  10  7  9 
41  57  50  63 
4. Technological Development 
and Market Drivers 
4.1. Technology 
4.1.1. High  Bandwidth  Technologies 
74 
14 
12 
87 
69 
53 
61 
15 
6 
7 
19 
7 
4 
6 
19 
7 
54 
In  the  short  term,  limited  availability  of 
such  high-speed  alternatives as  DSL and  cable 
modems make ISDN a  preferable choice to 56 
Kbps modem technology for most users seeking 
access  speeds  faster  than  those  available  using 
dial-up modems. 
Table  /9 
Current Use r~lPCs 
amon;s PC-owning 
Households, 
% q/Households, /997 Part Two  · EITO 98 
In the longer term competition among means 
of online information distribution will mount as 
other digital services (e.g., digital cable, wireless 
digital services) are rolled out. As the consumer 
electronics  industry moves  increasingly  toward 
more  digital  products,  such  as  DVD,  wide-
screen  TV  and  digital  TV,  Digital  Broadcast 
Satellite services and cable are expected to find 
successful  market  positions,  although  some 
markets  will  remain  dominated  by  one  or  the 
other as  a result of regulatory or historical fac-
tors.  In spite  of the attention which  terrestrial 
digital TV  has been receiving,  the fundamental 
weaknesses  of its  position  (limited  capacity,  a 
late  starter)  continue to  outweigh  its  potential 
strengths (universal access, local coverage). 
New interactive and data broadcast services 
will  include: selecting Web  content, multimedia 
magazines,  current information  including  real-
time  tickers  of  financial  information,  news, 
weather  and  sports,  data-enhanced  TV  pro-
gramming (e. g., viewing a recipe while watching 
a  cooking  show  or  receiving  sports  statistics 
while watching a game), electronic software dis-
tribution and  sales,  games  and  children's  pro-
gramming. Interactive services could be a value-
added proposition that helps DBS surpass cable. 
The  major  influences  on  the  short  and 
medium term developments in  high bandwidth 
technologies are outlined below: 
DSL 
Drivers: Increasing availability o./DSL services. 
Inhibitors: Lack ofstandards; high development 
costs: expected high monthly prices. 
Cable 
Drivers:  Penetration  of TV cable  setvices;  tech-
nical/regu/atOty advantage for the ability to deliver a 
local broadcast signal. 
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Inhibitors:  Low  technology  attitudes  arnong 
basic cable subscribers homes; high  cost of  upgrade 
to  llvbrid jibre!coCL\  technolog)i (to  provide for  two-
wqv transmission); high rates for high-speed Internet 
access: dUflcu/ties in supporting /ow-tech users; d[[fl-
culries in  raising the capital; competition .limn direct 
broadcast satellites. 
DBS 
Drivers: lnc01poration  ofoft·air antennas off'er-
ing  hybrid products  to  eliminate  cable  local  trans-
rnission  advantage;  lmrer-cost  it~fi·astructure  than 
that  q{  cable;  hrwer  subscriber  chmges;  digital 
pla(jorm  for  new  media  se1vices:  expanded  band-
width  .for provision  of richer  content:  multimedia, 
inreracrive data,  and digital video programming can 
complement the Internet and online setvices without 
replacing them or the /SP 
Inhibitors:  Uncertain  level  of demand for DBS 
services; en(Jy qf' other digital media,  including digi-
tal  cable,  MMDS.  and  DVD;  two-wqv  interactivi(v 
solutions  and  challenges;  dependence  on  effective-
ness qf  the security and signal encryption features of 
the DBS systems; changes  in  govemmem regulation 
or  actions  leading  to  adverse  consequences:  overall 
economic conditions. 
4.1.2. End-user Devices 
Today's  home  information  and  entertain-
ment appliances are dominated by an analogue, 
passive,  TV-centric  model.  NetTV boxes  bring 
marginal  interactivity  but  still  rely  on  passive 
television as the central source of entertainment. 
With the advent of  satellite broadcast, DVD, 
and digital television, the change from analogue 
to digital content will  require a change in sets. 
There are  many examples suggesting  the mass 
market  will  not  continue  to  follow  a  passive 
model  but  may  be  moving  increasingly  to  an 
interactive form of  entertainment and access to infor-
mation.  Years  of good  growth,  as  the European 
population replaces today's installed base of 140 
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million analogue TV sets with digital ones, are 
awaited  with  the  same eagerness  by  television 
and computer suppliers. 
With future  digital,  interactive home enter-
tainment, the possibility has begun to exist that 
the television might not continue as  the domi-
nant home entertainment/information platform, 
although the view from the households suggests 
that  the  TV  retains  its  role  of excellence  as 
the preferred home device  to  receive  and send 
information. 
Aside from its functional role, the PC indus-
try's  interest  in  defining  the  next-generation 
home entertainment platform is  therefore quite 
strong in  both the multimedia PC  and  PC/TV 
segments.  Meanwhile  digital  TV  is  developing 
around  digital  broadcasting.  If  broadcasters 
begin to transmit interactive services concurrent 
with  new digital  television signals,  the distinc-
tion  between passive  and interactive  entertain-
ment  could  become  increasingly  less  clear, 
creating a larger demand for an intelligent data-
processing device as part of the next home plat-
form.  Under  optimistic  assumptions  regarding 
the  behaviour of operators  and  regulators,  in-
creasing  household  penetration  levels,  and 
acceptance of annual fees on television services, 
revenues  from  digital  television  services  in 
Europe are estimated to reach ECU 788  million 
in  1997 and ECU 7.6  billion by 2000. 
Debate is  intensifying around network com-
puters (or non-PC Internet access  devices)  and 
their ability to broaden dramatically the base of 
IT users. At present network computers are still 
at  the  concept  stage.  The  race  for  user  inter-
faces,  system  software,  and applications  stand-
ards will cause the network computer market to 
remain fragmented in the short term.  Suppliers 
will  implement new features through incremen-
tal steps. 
Culture  and  infrastructure  differences  will 
drive different and evolving household attitudes 
towards  ICT devices  and the delivery of infor-
mation. 
The  major  influences  on  the  short  and 
medium term developments in end-user devices 
incorporating  increasingly  interactive  features 
are outlined below: 
Personal Computers 
Drivers:  LOJI'er  price  points:  volume  purchase 
credits:  no-interest  .finance  schemes:  nell'  product 
designs,  addressing  the  saving  qj'  .\pace:  helping 
conswners  to  legirimare(r  overcome the  111T harrier: 
marketing  and  communicarion  campaigns:  intro-
ducrion  of the  MMX  rechnoiOJ!J' in  ear(v  /997:  new 
upgrade cycle  ll'ith  Pentium  II pe1fomzance  impro\'e-
mmrs  in  excess  of' 233  /l1H::;  leverage  on  3D  cl11jJs 
and jqvstick bundles for PCs  designed primarily for 
gaming; raising per/brmance bar of  the PC pla(/orm 
to almost equal that qj'consoles: ~vider availability ql 
feature-rich  and less-expensive educarion  as  H 'e/1  as 
PC gameslentNtainment sq(tware making home mul-
timedia PCr; a viable education/gaming plar/hrm; ra-
pid(\' increasing.fi·equell(l' (~(usage and ll'il!ingness to 
use the rraditional and new PC technolo,1.,_rV  in a lrider 
range  of applications;  once  purchased,  increasing 
role  r~{the pasonal computer in fami(\' acril'ities and 
in driving the adoption qlmore than one PC 
Inhibitors:  H(~h price  cmnpared  to  game  or 
communication  home devices.  low  penetration  (PCr; 
have yet  to  breach  20 0fo household  penetration  in 
Europe  compared  to  90 °/o  or  higher  household 
penetration  levels  of other  consww::r  devices  such 
as televisions.  VCRs.  and telephone.s). 
PC/TV 
Drivers: Better positioning than  D1 as a power-
jill data-processing c/iellf able  to  receive  and trans-
mit digital signals  wirh  lmge amounts of interactive 
content;  huger  VGA;  TV  ji'iendb•  user  intel.face: 
better video-output qualitv:  orher  drivers  acting for 
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Inhibitors: Mixed results of the  interactive tele-
~ · ision  trials:  mixed  illlerest  and  unclear  demand 
for  new  interactive  services:  unclear  neH'  business 
commitments by broadcasters having ro invest in new 
in/inwucture and capabilities: insl(f{tcient installed 
base for critical-mass. mass media  coment; lack of 
il?(rastructure  supporting  rhe  delivery  rJ{ interactive 
content;  little marker  need for a  PC-(~'lJe device  as 
part ql the  consumer home  enrertainment pla(/bnn: 
need to  provide  Sl~!!,n(/icant business  incentives for a 
1vide interactive content  subeconon~v to  develop; dis-
advantage  versus  task-spec(/ic televisions.  VCRs,  or 
refephones  oprimised  in  tenns  of.fimctionalio:  ease 
q{use. and cost; price too high  to compere e.ffectivelv 
as  a tnass-market  consumer device:  mounting com-
petition  .limn  new  consumer  elecrronics  products: 
need  to  sh(ft  business  model  closer  to  electronics 
indus fly's  to  address  wide  cusromer  base,  longer 
product fife  cycles.  and lower price points. 
Digital TV 
Drivers: Falling  receiver  equipment  prices:  in-
creasing(r  competirh•e  r~ffer of  cable  cornpanies  that 
go digital:  c~fj'ering of  more choice and premium pro-
gramming  (such  as  live  sports  and first-run .films): 
qfj'ering of  intelligence.  such as electronic programrne 
f{Uidfs.  or programme Sfarch  engines. 
Inhibitors:  Resistance  amOIIK  European  TV 
users  to  the  idea  ofpaying around ECU 390 a year 
for  television  services;  obstacles  to  the  developmellf 
ofa digital TV set-top box receivN rnarket (a,fter user 
resistance to  pa.E just as  analogue pay  TV channels 
are paid toda.v): negative attitude t01mrds accelerat-
ing  teclmo/ogv  obsolescence  (due  to  changes  in 
enoyption  or  digital  broadcast  technology)  as  TV 
sets  are  seen  as  expensive  devicf.~ '  imended  to  last 
for years; programmers,  broadcasters, and regularot:5 
approach risks stalling the market's developmellf in a 
particular countty or region. 
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Videogame consoles 
Drivers: Rapid acceptance of  higher-priced nexr-
generarion  videogame  consoles;  videogame  console 
sqfhvare grmvth pulled by  the growing installed base 
(}{ 32-164-bit  consoles;  sign(ficant  console  upgrade 
potential .fi'Oin  the  falling  installed  base  (?l 16-hit 
consolfs;  lower price:  even  H 'ith  pet:fbrmancf parity 
ll'ith  home  rnultimedia  PCs:  ease  ql use;  higher 
household penetration  rates,  require  rhe  lengthening 
ofproduct cycles. 
Inhibitors: Dedicated.fimction.  increasing(y price 
compffitive  altemarive  PC  or  interactive  TV  plat-
j(mns  among  households  with  higher  technologv 
attitudes. 
Network  computers  (i.e.  Internet  smart 
phones,  handhelds,  companions.  Internet tenninals) 
Drivers:  LoH'N  cost  ql  the  device  and  of 
managing  and  operating  it;  portahiliry:  dfsign  en-
hancfments  including  illlegrated  communications, 
technology developments. 
Inhibitors: Small displays,  high cost to  connect, 
lack qf'applications. lack qf'content, bandwidth. 
Home printers 
Drivers:  Upgrade  q{ current  base qf  dot  matrix 
printers  to  ink;jet  technology;  aggressive  pricing 
policies,  adoption  by  additional segments  qf' house-
holds:  growth  of the  home  PC  market  inducing 
printer purchase. 
Inhibitors:  Compftition  .fi'om  mult(fimction 
peripherals. 
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4.1.3. Peripherals 
Multi-function peripherals 
Multi-function peripherals are not very wide-
spread among European  households.  However, 
as  home  users  distribute  documents  in  hard 
copy for  a majority of cases, and electronic dis-
tribution is  still  in  its infancy among European 
households,  multi-function  peripherals  (MFPs) 
purchases are  set to  increase  strongly.  Work-at-
home  and  home  business  households  are  the 
most  keen  on  an  MFP  purchase  in  the  near 
future.  The  most  perceived  benefits  of multi-
function  peripherals  are  space  savings,  con-
venience, lower costs than those for  the sum of 
parts, access from the desktop, and simple work 
process. 
The biggest concern of home users  relative 
to  multi-function  peripherals  is  that when one 
function  is  down,  all  are.  Moreover,  costs  are 
not  low  enough  to  enhance  a  MFPs  boom  at 
least in the short term. 
The  preferred  combination  of functions  is 
print/scan/fax/copy, followed by print/fax, print/ 
scan, print/scan/copy, print/copy, and print/fax/ 
copy.  Consistently,  the  print  function  is  the 
most  popular,  followed  by  copy,  fax,  and  scan 
functions. 
Printers  and  fax  machines  are  the  most 
vulnerable  to  MFP  purchases.  This  is  likely  a 
reflection of users' need to  update older print-
ing  technology  with  new  technology.  The  ten-
dency to replace fax  machine(s) with an MFP is 
especially strong among home business. 
Home scanners 
The  opportunity  for  scanners  in  the  con-
sumer  market  is  widening.  The  trend  toward 
multimedia  applications  will  continue  to  rise 
because of: 
- More affordable and improved scanning and 
printing technology; 
- Fine-tuned imaging software; 
- Increasing interest among consumers to use 
the PC for  digital  imaging applications such 
as  desktop publishing, photograph catalogu-
ing, or exchanging photos over the Internet; 
- Recently  launched home scanners designed 
with  similar  quality,  ease-of-use  and  scann-
ing capabilities to the office versions; 
- Next-generation  colour  correction  technol-
ogy  built into the software  to automatically 
detect and brighten dark areas  in an  image 
without altering the quality of other areas in 
the image; 
- New  bundled  software  packages  allowing 
photo-based  projects  editing,  optical  cha-
racter  recognition,  file  and  retrieve  docu-
ments,  ability  to  use  photos  online  via 
e-mail  and  personal  Web  pages,  ability  to 
become detached for  handheld scanning. 
Digital camera 
The  digital  camera  joins  the  Internet  and 
multimedia applications as  another stimulus to 
the home PC industry, as it develops beyond the 
early adopter stage.  The declining price of PCs 
will  be  combined  with  the  increasing  functio-
nality of digital photography equipment, such as 
the ability to apply pictures to Web-based appli-
cations and other forms of electronic communi-
cation, and digital photography, adding a deeper 
element  of  creativity  to  desktop  publishing 
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This  combination  will  yield  a  parity,  at 
which potential PC buyers who have an interest 
in  digital  photography  will  be  coaxed  into  in-
vesting  in  a  PC  because  of the  availability  of 
quality digital imaging equipment. 
Printer vendors  are  also  making  the  adop-
tion of digital  cameras attractive  to  users,  hav-
ing recently introduced inkjet printers designed 
for  photographic  output  and  at  inexpensive 
prices. 
Factors internal to the digital camera indus-
try will also influence mass adoption as decreas-
ing  cost  feature-rich  mobile  cameras  populate 
the market: 
- Its return on investment, as the cost of film 
is  eliminated; 
- More functions on one chip:  control, 
memory,  compression, microprocessing, 
CCD sensor, LCD control, audio, video 
out, on-screen display control; 
- Use of advanced chip sets, increasing 
functionality at lower costs; 
- Form-factor enhancements, and LCD 
monitors allowing users to view and delete 
the shots; 
- The removal of high sensor costs; 
- Economies of scale leading to lower 
development costs and, therefore, 
lower prices. 
Among the breadth of digital  camera prod-
ucts  that  will  arise  from  the  combination  of 
different imaging performance, camera features, 
and  customer  usage,  digital  imaging  assistants, 
have just begun to  emerge.  Products will  come 
from  two  convergent technology directions:  on 
the  one  hand,  cameras  that  have  basic  image 
acquisition  with  added  capability  of running 
software  applications  and,  on the  other  hand, 
PDAs that have the added capability of captur-
ing images. 
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4.2. Applications Evolution 
4.2.1. Electronic Commerce 
European consumers started to buy products 
and services over the Internet in 1997.  Yet Web 
purchasing  activity  by  consumers  is  still  re-
latively  small  in  Europe,  although  Web  users 
are more active in Scandinavia, the UK and the 
Netherlands.  As  more  consumers  start  to  buy 
goods  and  services  over  the  Internet  and  the 
number  and  variety  of commercial  Web  sites 
increases, average expenditure levels are due to 
increase gradually. 
Electronic commerce is  expected to grow at 
differing rates in Europe, as  there are consider-
able  country differences across the region.  The 
strong  online  culture  in  countries  such  as 
Germany and France, combined with the wide-
spread adoption of the Internet in regions such 
as  Scandinavia,  is  generating  more  interest  in 
the  consumer Internet commerce  marketplace. 
Growth will  not be a standard progression from 
information  provision  on  Web  sites  to  full 
electronic  commerce,  as  significant  develop-
ments  are  required  for  full  potential  deploy-
ment.  In  order  to  make  electronic  commerce 
widely accessible, acceptable progress is required 
for  business practice, ease of use, payment and 
service, security and reliability, more bandwidth, 
as  well  as  better  integration  with  existing  IT 
environments. 
The  business-to-business  electronic  com-
merce market is  set to predominate in the short 
term. EDI and media companies are more like-
ly  to adopt electronic commerce in  these early 
stages  in  Europe,  to  connect widely  dispersed 
trading partners, as  a channel for  selling adver-
tising and content, and  for  broadcasting multi-
media  services  such  as  TV  and  radio.  In  the 
longer term, the addition of Intranet-based call 
centers  into  customer  service  and  sales  infra-
structures  will  help  to  widen  the  Internet 
commerce circle. 
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It is  likely to  be  a minimum of four to  five 
years  before wide scale migration to  Web  com-
merce for business to consumer is  seen. Never-
theless  the  business-to-consumer market holds 
significant potential. 
Internet  malls  appear  to  be  an  easy  entry 
point  to  electronic  commerce  and  will  enable 
companies of all sizes, trade associations and in-
dustry bodies to  test out electronic commerce. 
Gaining expertise in online transaction software 
is  one  of the  major  challenges  for  European 
operators. 
Electronic Commerce  Development Drivers 
and  Inhibitors: the  Supply Side Perspective 
Drivers 
From  a technology perspective,  the rate of  Infer-
net commerce growth is linked with: 
The speed with which companies adopt IP 
in  the LAN and wide area nerwork, 
and create external r#b sites and lntranets; 
- Security and systems integration; 
lnteroperability benveen differing systems; 
- Availability ofmiddleware, and ofsoftware 
packages geared to  online transaction processing 
and Internet commerce. 
The  following  products  and  technologies  help 
rhe Internet become better equipped to  support com-
mercial rransactions  and appeal  to  wider segments 
of  users: 
Internet  commerce  servers:  These  so./fware 
pla(fonns will be a key customerfocus and are being 
preparedfor rol/our in Europe. 
Hosted  intranet  and  Internet  commerce 
services  and  sites,  which  are already  being intro-
duced by ISPs and other neflvork providers. 
Web  site  analysis  and  management:  The 
producrs that support tasks such as content manage-
ment and demographic analysis are critical for opti-
mising and measuring the return  on  investment .limn 
commerce sites. 
Content  and  software  "push"  technologies: 
These  will  allow  auromated  delive1ylbroadcast  of 
information without the user needing to search for it, 
thereby  helpmg  to  create  a  broader  community  of 
r#b users. 
Internet application  servers:  The  "Web-{fYing" 
of  rnajor business applications,  opening them  up  ro 
users through a  Web  browser  inte~iace, is  starting to 
take place.  Internal applications  (that  is  intranets) 
will make up most of  the applicarions initially. 
Java-based  development  tools:  The  avail-
ability  of real  programming  tools  that  facWtate 
and accelerate  Java-based  application  building  is 
increasing. 
IP  Technology:  The  increasing implementation 
of IP  networks,  the  integration  of IP  technology 
within operating systems combined with the develop-
ment of  advanced intraner applications (rather than 
just information publishing) help  to  make the tech-
nology accepted by a broader market base. 
Inhibitors 
PC  and  modem  penetration: around 18% of 
households with active PCs  (with  sufficienr mem01y) 
have a modem, wirh this proportion vmying consider-
ably across Europe. 
Security  issues:  European  consumers  are  ve1y 
wmy of using  lvhat  is  perceived  to  be  an  insecure 
medium for payments, particularly the  transmission 
of credit  card  details.  Going  "offline" to  make the 
payment detracts from  the overall convenience of  an 
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CompensatiOn:  Consumers  e.xpect  to  be  re-
ltarded .for overcoming  thei1  initial harriers  to  U(:ob 
purchasing,  whether  by  helfer  pnces  or  uuremed 
sen·tces.  For merchant:i  tim means  int10ducmg  nqw 
se1V1ce levels and/or pricmg.  rin ious companies o.fjer 
security as a rhird-parry  ~·enJice to rnerchants,  includ-
ing the hack office suppo1 t lor rhe transacrwn. 
I ow  risk-profile:  A.s  they gam e'\perience, man} 
companies  have kept  their cnnmerce o.flenng.\  a.)  a 
!o'>1  -cosr sales  channel/or rm~l,elilH!, niche mmkers  fJr 
(or reducing excess  inventoiJ;  such  as mrlmt  fltkets. 
The  market  now  require<>  mo1e  1etailers  to  otter  a 
complete range  ofproduc!s on  tht' Internet,  at com-
petillve prices  and also to take advantage oflntemet 
markermg  and  sel/mg  capabt!tlles  such  a.s  tnter-
activi{)~  dvnamic  displays,  multimedia  wntem and 
cuS'lomisa(lon o.fjormats. 
Fear of d3maging the  brand: Fear  of negative 
publicitv ahout a commercwl  Weh  Sift' and 1ts brand 
in general,  j01  e'\ample to1  ~ecurity hreaches  or SJ ~­
!em j(Tilures,  1s holdmg back som( European dew.lop-
ments,  especw/("\1  in  thej111ance  ~ecto1. 
Low  propensity  to  re-branding:  Online sales 
are ba\ed on  r;;tmng consumer brandmg .)·trategtes at 
rhree level\: content (the branded prodacts;,  context 
(the  /ofJ!\  ami feel of the sitd, and tlzt  delivuy net-
lWrk  il{/rastructure  (to  ful/71  thr:  orde;).  To  enhance 
consume!  COI!/idence,  U'Cb  sites· need  to  otte1  the 
same jac!lines and rewurcer,  that comumen expect 
limn the retail outlets and stores. 
Int0rnet  congestion:  for  mast  users  ISP  con 
nect1011  tY  a major problem,  and de/a_;,\  throughout 
the Inranet hack  bone are set ro  contmue for several 
years in Europe. 
Billmg  systems:  The  hll~:rnet c.ommerce market 
is  looking /01  a  co'it-per-transaction  billing  system 
Hhich  mO'lt earners as vet seem  reluct011t  to contem-
plate,  pre(ermzf!,  the  continuafton  of  the  wst-per'" 
minute char!:[.ing associated with  votce tl([.fjic.. 
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4.2.2. Online Gaming and Education 
Attempts of bringing the commodity  /pricing 
relationship,  that  is  prevalent  in  traditional 
consumer goods  to  the software  industry have 
led  to  price  decreases  of up  to  40%  in  1997, 
coupled with product line extensions. 
While  under the current market conditions 
there are  too many titles for  the given popula-
tion  available  to  use  them,  overall  consumer 
software market growth remains restricted by  a 
number of factors: 
- The limited growth in PC penetration 
in homes; 
Localisation issues for  software; 
- Massive consolidations of software suppliers; 
- Withdrawal of venture capital funds; 
- Pricing pressure, as attempts to spur added 
purchasing point vendors towards reducing 
pricing; 
- Higher demand for product differentiation. 
For many viewers of the consumer software 
market and its  vendors, the Internet offers the 
first  true  shift in several  years.  Over  time  the 
Internet  and  its  expansion  of awareness  (not 
necessarily  PC  units)  will  have  an  impact  on 
home computing: 
- The addition of URLs to virtually every tele-
vision commercial, print ad, and billboard is 
changing  the  way  people  expect  to  absorb 
information and ultimately content. 
- The level of ubiquitousness and ease-of-use 
will dictate how quickly this mechanism (on-
line) usurps existing ones. 
- The  awareness  is  currently  being  built 
among  consumers,  to  be  followed  by  the 
installation of the  necessary  equipment.  (It 
remains  to  be  seen  what  final  form  that 
equipment will  take.) 
For software  vendors,  this  emerging period 
will  present  challenges  and  the  ability  to  re-
spond to software opportunities. 
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Online electronic gaming 
The  number of online  gaming  households 
is  expected to  increase at least by a ratio of 10 
to 1 between now and year 2000,  for the follow-
ing reasons: 
- Continuing market appetite for electronic 
games; 
- Addictive and serial nature of multi  player 
gameplay; 
- Continuing growth in online interactive 
activity; 
- Growth in PC households; 
- Growth in other interactive devices; 
- Very  innovative new gaming applications. 
Although online gaming represents a minor-
ity  of the  electronic  gaming  industry,  its  anti-
cipated  growth  brings  moderate  revenue  and 
profit opportunities for the following reasons: 
- Growth in free  online gaming will  suppress 
full  revenue potential in the near and 
medium terms. 
- Households will learn to pay for online 
content (just as  they currently pay 
for  entertainment content vis-a-vis cable 
and DBS). 
- The lack of significant critical mass will 
minimise advertising revenue streams. 
Virtual TV gaming 
The low-key beginning to  the latest innova-
tion in  television technology is  a virtual reality 
game show described as  the first live  broadcast 
from  a  shared  virtual  world  and  a  significant 
moment in  the  convergence  of television  and 
the  Internet.  The  world's  first  virtual  reality 
television programme was  broadcast at the end 
of 1997,  hooking  around  150  people  from  all 
over Britain into an interactive game and letting 
them  play  together  centrally  via  the  Internet 
from their homes. 
The  players  are  represented  on  screen  by 
human-shaped  figures.  Special  CD  discs  are 
allocated to  each of the players and the virtual 
world  in which  the  game  is  played  created  on 
their  computer  screens.  The  net will  be  used 
simply to transfer information about the players' 
positions to a central computer that will  blend 
the information in as  the show progresses. The 
game show is  the first  small step towards turn-
ing the fiction into reality. 
At this stage the programme does little more 
than put the web  onto television.  The ultimate 
objective  would  be  to  allow,  through  virtual 
reality  TV,  people  with  similar  television  and 
theatre  interests  to  watch  them  communally 
even  though they are  in  different parts of the 
world.  The potential for  VRTV  at a communi-
cation  level  is  enormous.  It could  be  used  to 
create new kinds of communities and societies, 
while  local  organisations  such  as  councils  or 
other  ruling  bodies  could  create  their  own 
shared  TV  spaces  via  the  net,  even  from  dif-
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Online education 
Enabling  factors  to  the development of on-
line learning include: 
- Access to  education resources in the home, 
where  students  and  parents  have  time  for 
research not available in school. On the net, 
students  can  perform  a  keyword  search 
across  all  encyclopedia,  dictionary,  thesau-
rus, newspaper and photo resources; 
- Widespreading  availability  of user  friendly, 
customised product searching  tools  to  help 
the above described process, such as links to 
other home  and education sites,  links  to  a 
wide variety of other information of interest 
to  parents,  teachers,  and pupils,  services  of 
"Expert online"; 
- Availability  of  cost-effective  hardware  to 
allow relatively low costs for home users. To 
support some projects, in the UK the indus-
try has funded the in-school equipment. 
Critics of the new online culture claim there 
is  a lack of interrelationship and potential anti-
social  effects  in  online  education.  This  view 
is  opposed by  the perception of online  educa-
tion as a tool to supplement traditional learning 
techniques, rather than supplant them. 
4.3. Economic Policy and 
Regulatory Decisions 
Governments  need  to  develop  a  new  legal 
environment, to take into account global Inter-
net home usage  of all  types.  Key  issues which 
need  addressing  in  order  to  reach  these  goals 
are as  follows: 
- Taxes and other duties; 
- Licensing requirements; 
- Control over standards development; 
- Restrictions on the type of information 
transmitted. 
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Territorial understanding of "residence" and 
"source"  of income  is  the  major  challenge.  In 
mid-1997  the EU issued a declaration on Inter-
net use, including content, tariffing and taxation. 
The EU's view is  that the Internet will not be a 
duty-free  zone but taxes  should be non-discri-
minatory.  On  the contrary the US  government 
argues  that the Internet should be  a tariff-free 
zone, as  tariff administration is  difficult due to 
the lack  of clear geographical  boundaries.  The 
US  Federal  Communications  Commission 
(FCC) is recommending that any taxes on Inter-
net sales  should be simple and transparent,  be 
consistent with principles of international taxa-
tion and neither hinder nor distort commerce. 
Few European countries have yet issued spe-
cific Internet commerce policies, although plans 
are  under  way  in  some  countries  to  deliver 
proposals for  government action and an assess-
ment of the issues. A new multimedia law  has 
come  into  effect  in  Germany.  The  law  states 
that contracts over the Internet are equal under 
law to those signed on paper, and recognises the 
digital signature as  legally binding. 
Joint  initiatives  have  been  set  up  by  the 
European  Union  and  the  US  government  for 
Internet commerce solutions. Organisations are 
springing up  to  promote Internet commerce in 
Europe by providing support to government de-
velopments, providing training and support, and 
co-ordinating  research.  Internet  codes  of con-
duct are emerging for countries such as  France, 
Germany and the UK. 
A  related  issue  is  the  need for  an  Internet 
Uniform  Code  of Conduct  to  develop  a  legal 
framework,  clarify rules,  ensure consumer con-
fidence  and  reduce transaction costs.  A  frame-
e  183 184 
European lnfomzation Technology Observatory · EITO 98 
work is  also  required to define intellectual pro-
perty for: 
- Copyright; 
- Database; 
- Patents and trademarks; 
- Domain names. 
Internet security aspects 
The  European  Union  is  seeking  to  ensure 
that  Member  States  legally  recognise  each 
other's  digital  signatures,  which  rely  on  the 
participation  of  certification  authorities.  The 
nature  of the  certification  authority  itself has 
yet  to  be  defined,  though,  mainly  because  of 
the  lack  of agreement  between  the  Member 
States. Outstanding security issues also relate to 
the  encryption  systems  considered  secure  for 
commercial  transactions.  The OECD  envisages 
that governments,  rather  than  individual  busi-
nesses, should be left to oversee encryption and 
certification policies. 
Encryption  systems  (with  public  keys  sup-
plied  by  the  trusted  third  party)  with  attached 
digital signatures are widely considered secure. 
The  current  situation  is  that both France  and 
the UK back the holding of encryption keys  by 
trusted  third  parties,  so  that  governments  can 
quickly  recover  the  keys,  whereas  the  Nordic 
countries are against it. 
5. Challenges for the Market Players 
The  consumer  market  is  prompting  the 
interest  of  consolidated  and  new  breeds  of 
ICT players. 
Vendors  cannot ignore  the next wave  of di-
gital interactive household communication that 
will  bring  new  home  communication  devices, 
applications and services to mass market adop-
tion. They need to be able to adapt soon to the 
evolving new media markets industry model. 
5.1. Telecommunications 
In many countries network statistics show call 
growth  to  Internet  access  providers  doubling 
year on year,  promising good  opportunities for 
access  network  operators  who  charge  by  the 
minute.  The  combination of increased  compe-
tition  and  the  unexpected  acceptance  of the 
Internet is  leading  telephone companies to  re-
view their business models. 
Internet  access  provision  is  the  short-term 
priority,  preferred  to  aggressive  broadband  de-
ployment.  Over  the  long  term,  there  is  still  a 
chance  that  cyberspace  could  reach  a  plateau, 
undershooting  the  long  term  network  invest-
ment made to  accommodate it. 
At present, European operators worry about 
switch  congestion because of the  long  holding 
times. New solutions involve a range of  network 
elements designed to take the load of both the 
telephone company voice switch and the Inter-
net  access  provider,  helping  access  network 
operators "build value"  at  their position in the 
chain. 
Current growth rates may see Internet calls 
representing  more  than  half of all  call  traffic 
early in the next century. Although most house-
holds  are  unlikely  to  launch  into  cyberspace 
in the near future,  those that do  will  make the 
difference. Telephone companies that charge by 
the minute for  local  calls may be eagerly  anti-
cipating  an  explosion  in  dial-up  access  to  the 
Internet,  but  the  strains  on  switch  capacity 
make  this  opportunity  a  double-edged  sword. 
The key measure is  holding time. Internet calls 
are usually held for between 20 and 30 minutes, 
compared  to  the  voice  call  average  of three 
minutes.  If 15  households  in  100  - a  feasible 
Web penetration figure for 2002 - make as many 
Internet calls  as  they make  voice  calls,  it  will 
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5.2. Cable Services 
De-regulation and the digital revolution are 
widening the development potential of the cable 
sector, which is well suited to combining video, 
telephone and high-speed interactive data trans-
mission.  They  are,  however,  also  producing 
higher costs and increased competition. 
Cable  TV  basic  service  revenue,  although 
still  growing,  has  started  to  suffer  because  of 
four major factors: 
- Constraints  imposed  by  household  income 
and personal availability,  putting a  ceiling  to 
growth of individual  countries' propensities 
to pay for new types of service; 
- The saturation of  the time available for viewing: 
and consequent unwillingness of households 
to pay  more for  programmes that they will 
physically be incapable of watching; 
- A decrease in the attraction of  premium channels 
(they account for less than 20% of sales), hit 
by the rapid increase in the number of spe-
cialist channels (as part of the basic offer); 
- The  increasing threat of  digital satellite broad-
casting via the defection of cable subscribers 
to satellite transmission. 
Cable  operators  are  counteracting  these 
trends via: 
- Vigorous attempts to offer at least the same 
service  as  the  digital  satellite,  through  the 
modernisation  of the  cable  network.  This 
will  mean  that up  to  500-600  digital  wave-
bands will be available in the next few years 
through  costly  adaptation  of existing  net-
works (of the order of ECU 550  per house-
hold upgraded); 
- Creating  new  sources  of revenue  such  as 
advertising, cable telephony, and high-speed 
data transmission, important elements in the 
economics of the cable industry. 
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Advertising  revenue,  driven  by  the  steep  in-
crease  in  the  audience  for  the  cable  channels 
and  the  greater  opportunity  to  reach  a  target 
audience via the specialist channels. 
Cable  telephony,  this  service  has  taken  the 
lead in some countries, especially in the United 
Kingdom where telephone revenue accounts for 
55% of cable operators' total sales.  The quality 
of the service and the inter-connection costs are 
crucial  factors  in the use of the cable for  tele-
phone services. 
High-speed data transmission is highly promis-
ing  in  that  cable  modems  provide  faster  (and 
hence more convenient) access  to  online serv-
ices,  than  the  traditional  modems  using  tele-
phone  lines.  High-speed  data  transmission 
could  account  up  to  10%  of cable  operators' 
income by the year 2002. 
The cable operators are striving to maximise 
the penetration rate and the spending per sub-
scriber,  but their strategy also  consists of seek-
ing  out possible  synergy  and  attaining  critical 
mass: 
Vertical  integration  is  sought  between  the 
programming function and that of the distri-
bution of audio-visual  services,  in order to 
economise on the cost of programmes or to 
have  exclusive  rights  to  programmes.  This 
enables  them  to  differentiate  themselves 
from  the  programmes  available  from  satel-
lite  services  and  to  spread  the  risks  to  a 
certain extent. 
- The  offer  of an  increasingly  wide  choice  to 
subscribers is  aimed to face  the explosion of 
audio-visual  supply  possibilities.  This  leads 
to increasingly high programme charges, be-
cause  high-quality  programmes,  the  key 
factor in pay-television, are tending to be in 
increasingly  short  supply.  The  risk  is  that 
the rise in programme charges will hit price-
sensitive  subscribers'  propensity  for  pay-
television. 
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- Vertical-in tegration strategy tends to be  re-
placed  by  the  attempt  to  provide  a  com-
prehensive  "one-stop  shopping" service  encom-
passing  television,  telephone  and  online 
services  to  the same  subscriber.  The search 
for  synergy  in  the  telephone  and  online 
services  fields  takes  advantage of the  diver-
sification  possibilities  opened  up  by  digital 
technology. This search is normally based on 
alliances  or outright  take-overs,  in  view  of 
the  high  entry  costs,  and  is  already  clearly 
visible in the UK. 
- Another aim is  to attain critical mass  of sev-
eral hundred thousand subscribers, given that 
this is  an essentially capital-intensive indus-
try.  The merger of separate networks allows 
a reduction of the number of head-ends (the 
centres  where  the  various  programmes  are 
received,  usually  by  satellite,  before  being 
sent  out  over  the  cable)  and  of the  costly 
signal-distribution nodes,  to  take  advantage 
of quantity  rebates  on  programming  costs, 
and to  reduce administrative, marketing and 
advertising costs. 
5.3. PC/TV versus Digital TV 
PC/TV futures 
PC/TV suppliers  need  to  overcome  signifi-
cant barriers to the nascent PC/TV market that 
could materially impact its development: 
- Lack of infrastructure supporting the delivery 
of interactive content; 
- Little market need  for  a  PC-type  device  as 
part  of the  consumer  home  entertainment 
platform exists; 
- Need to  provide  significant  business  incen-
tives  for  a  wide  interactive  content  sub-
economy to develop; 
- Marginal  value  proposition  disadvantage 
versus  task-specific  televisions,  VCRs,  or 
telephones  optimised  in  terms  of functio-
nality,  ease of use, and cost; 
Need  to  address  current  pricing  structures 
to  compete  effectively  as  a  mass-market 
consumer device; 
- Need  to  set  proposition  at  significantly 
greater value to ward off the mounting com-
petition - addressed to  discretionary spend-
ing  - from  new  consumer  electronics 
products, such as  digital  televisions, NetTY 
boxes,  DVD  players,  new  videogame  con-
soles, and AC-3  stereo receivers. 
Satellite difjtal TV 
The digital  revolution advantage of satellite 
is  opening the door to new forms  of television, 
as  well as to other services. 
The major advantages of satellite include: 
- Break  out  from  national  frontiers  possible, 
bringing  such  new  features  as  over  100 
channels,  and a wide  range  of pay-per-view 
choice; 
- Digital-quality picture and sound; 
- A greater range of  wavebands to wider areas, 
with less network infrastructure cost; 
- Opportunity for existing subscribers to trade 
up  to  digital  services  and  retain  existing 
analogue services at no extra cost; 
- Set-top  box  specifications  include  a  28.8 
kbit/s modem and the ability for the satellite 
box  to  be  upgraded  to  receive  digital  ter-
restrial and digital satellite transmissions; 
- Card slots are included in the set-top box -
one for news services conditional access sys-
tem and a second for  the Mondex payment 
system. 
The  main  interactive  service  categories 
offered  by  interactive  broadcasting  services  in 
Europe  are:  shopping;  banking;  holidays  and 
travel;  games;  learning  online;  entertainment 
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Working  groups  have  been  formed  with  a 
number  of  large  retailers,  travel  agencies, 
publishers  to  develop  content  for  interactive 
services,  such as  the holiday service  (ability to 
place  bookings  online),  car  buying,  sports 
events, on-line gaming, and home banking. 
Interactive advertising will  allow viewers  to 
receive  additional  information  on  particular 
products by  a pressing a button on the remote. 
Interactive  advertising  will  be  signalled  by  the 
presence of an on-screen icon. 
In the  long  term,  however,  as  more  digital 
players  enter  the  market,  the  digital  business 
model will  evolve and become more like  tradi-
tional cable: 
- Digital delivery will become more of a com-
modity product. 
- Future competition among hardware manu-
facturers will lead to lower equipment prices. 
- DBS  players  will  move  towards  giving  the 
equipment  away  and  charging  for  pro-
gramming and other value-added, interactive 
services. 
5.4. Internet Service Providers (ISPs) 
In almost every European country, the grow-
ing general interest in the Internet phenomenon 
resulted in exploding numbers of subscriptions 
by  residential  users  and work-at-home  house-
holds with Internet service providers. 
As  a  result  of exponential  Internet  home 
usage  growth,  even  large  Internet service  pro-
viders in the most developed European Internet 
markets  (e.g.,  Germany,  the  United  Kingdom, 
the  Netherlands,  and  Nordic  countries)  are 
struggling to keep up with the constant flow  of 
new subscribers. 
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The  European  Internet  access  market  is  a 
highly  competitive  environment  that,  in  most 
countries, is  dominated by  a few  large national 
ISPs,  joined  by  many  smaller,  national  and 
regional  ISPs,  each  with  relatively  few  sub-
scribers.  The  result  is  a  fierce  battle  for  sub-
scribers,  with  many  ISPs  eager  to  claim  the 
leading  position.  Yet  the  contours  of  large 
national  and  international  ISPs  are  becoming 
clear,  as  early indicators of a maturing Internet 
access  market  that  will  eventually  consist  of 
fewer  but bigger players.  In addition, Europe's 
telecommunications services providers are rush-
ing to secure their part of  the Internet business, 
either by setting up their own Internet divisions 
or by acquiring existing ISPs. 
According  to  their  data  communications 
equipment expenditure in  1996,  almost 80%  of 
European  ISPs  can  be  categorised  as  small  to 
medium-sized businesses. 
Considerable  differences  in  network  topo-
logy  and  spending  on  data  communications 
equipment can be noted between ISPs  that are 
focusing  on  home  users  and  those  targeting 
business  users.  Home-user-oriented  ISPs,  on 
average,  spend  more  on  remote  access  server 
(RAS)  equipment;  the  main  part  of business-
oriented ISPs' budget is  spent on routers. Over-
all  they expect ISDN to be the dominant Inter-
net  access  method  by  the  year  2000,  among 
home users.  However,  from  a  market point of 
view it is  not clear this is  going to happen. 
European ISPs, small or large, are recording 
strong growth in the number of subscribers for 
1997,  with  the  number  of home  subscribers 
showing the fastest  pace.  Investments in  back-
bone  infrastructure  and  access  equipment  are 
keeping pace with this growth in subscribers. In 
the  course  of 1997,  European  ISPs  were  esti-
mated  to  triple  the  bandwidth  of their  con-
nection  to  the  Internet,  on  average.  Also  the 
number of ISDN  access  ports  was  showing  a 
very high growth rate. 
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Internet  Service  Provider  (ISP):  A  company 
that sells Internet access to others.  J#?b site hosting, 
J#?b  site  design,  and LAN interconnects  are  addi-
tional  services  these  ISPs  might  offer  to  their  cus-
tomers.  ISPs  can  focus  on  selling  to  businesses  or 
home users,  and some access providers sell to  other 
smaller  access  providers.  In  this  category  online 
service  providers  operating  proprietary  networks 
with Internet gateways are also included,  as Internet 
access is the dominant reason  to subscribe to ISPs. 
Top-level providers: An Internet service provider 
that  has  its  own  direct  connection  to  the  Internet. 
(This  can  be a proprietary connection  or line,  but it 
often  means  a  connection  to  Internet  Exchange 
points through international carriers).  Other,  smaller 
ISPs connect to the Internet via a top-level ISP. 
Backbone/wholesale  subscribers:  Backbone 
subscribers  are themselves  selling Internet access  to 
others (individuals and/or businesses) and pay a top-
level  provider  to  get  a  connection  to  the  Internet. 
Most  operators  can  be  characterised  as  pure  ISPs 
whose  core  business  is  the  provision  of Internet 
access to their customers. 
5.5. Internet Telephony Players 
Internet  telephony  is  currently  a  speciality 
market. 
A growing number of companies are selling 
software programmes that enable a computer to 
transmit voice  conversations, or building Inter-
net  telephony  functions  into  their  products. 
These include: 
- Vendors of collaborative computing and desk-
top  connectivity  such  as  videoconferencing 
software; 
- Developers of digital speech processing such 
as  Internet phone telephony gateway server; 
Internet  service  providers  who  have  devel-
oped  their  own  software  technology  that 
allows  anyone  to  dial  through  the  Internet 
and  place  outbound  calls  at  cheaper  than 
international calling rates; 
- Leading  Internet technology  companies  in-
itiating standards for vendor interoperability, 
and  planning  to  introduce  Internet  tele-
phony  features  on  their  existing  Internet 
client and server software portfolios, as soon 
as  Internet  telephony  technology  achieves 
better  multimedia  standards  resolutions  as 
well as better quality and reliability for elec-
tronic commerce applications. 
The  new  entrants  and  the  large  Internet 
companies are likely to have a major impact on 
the  near-term  and  long-term  direction  of the 
Internet telephony market, while  several  prod-
ucts are  expected to  be either discontinued or 
absorbed  through  acquisition  into  other  com-
panies. 
5.6. Software and Services for 
Electronic Commerce 
The number of commercial Web  sites world-
wide is  expected to grow from 45,000 in 1996 to 
100,000  by 2000.  Web  sites are viewed  as  a po-
tentially powerful new sales medium. It requires 
new electronic branding and ability to  translate 
the  company's  core  values  into  the  look  and 
feel of  the Web site. The model of the emerging 
European  Electronic  Commerce  is  one  of 
shared risk,  as  in the short term there will  be 
little return on investment for many players. 
New Web-based  start-ups  and  niche  opera-
tors  are  trying  to  gain  experience  of Internet 
commerce, and to be well  positioned when the 
market begins  to  take  off.  Web  developers and 
Web  software  suppliers are  keen to  exploit the 
potential  attraction  that the  Web  development 
and hosting outsourcing route  offers  to  corpo-
rates  launching  their products  and services  on 
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The cornerstone of all the storefronts in the 
virtual  marketplace,  for  commercial  or  consu-
mer use, is Web site development. Its success is 
measured  through  the  ability  to  evolve  corpo-
rate  sites  from  basic  home  pages  into  well 
planned  and  fully  interactive  environments. 
Design  abilities  can  contribute  to  developing 
the right combination of faster  pages,  stronger 
content  and  brighter  graphics.  Despite  the 
intangible nature of success as  it relates to the 
Web,  the most important principles that should 
be observed are to identify exactly the audience 
the Web page is trying to attract, and avoid slow 
pages. 
Web site software is  an extremely important 
opportunity with  a market revenue already ex-
ceeding  ECU  800  million  worldwide  in  1997. 
Web  site  software  areas  that offer  opportunity 
are commerce servers, groupware, and Web ana-
lysis  tools.  Web  analysis  tools  help  customers 
measure  the  return  on  investment  from  their 
Web  sites.  They  track  where  Web  surfers  are 
going  on  a  Web  site,  where  surfers  are  not 
going,  what  surfers  like,  and what they do  not 
like. Through the use of these tools, merchants 
in  the  virtual  marketplace  can  fine  tune  their 
storefronts and maximise their business. 
Of the many segments affected by the devel-
opment of electronic commerce, home banking 
stands out for the key role it will  have in  finance 
services  delivery  strategies.  The section  below 
outlines  home  banking's  short  term  develop-
ment. 
Home banking 
The provision of financial services is  chang-
ing, and it will  probably not be very long before 
branch-based  banking  is  one  among  many 
channels  used  by  banks  to  reach  their  cus-
tomers.  The recent growth  of telephone bank-
ing  services  is  already  posing  a  threat  to  the 
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traditional  network of branches.  Now the mar-
ket is  changing further as  new players,  such as 
large  street retailers,  move  into a sector which 
was previously the sole preserve of the financial 
institutions. 
Major competitive challenges emerge in the 
home  banking  segment.  There  continue  to  be 
various  approaches  to  the  delivery  of home 
banking  services.  They  cluster  around  the 
following groups: 
- Technology companies; 
- Bank Web-based banking; 
- Bank proprietary systems; 
- Banker consortia; 
- New entrants from other sectors. 
Banks  have  stepped also  up  their efforts  to 
compete in home banking. More than 80  Euro-
pean banks now have  a presence on the World 
Wide  Web,  with  more  than  simple  electronic 
brochures. They offer various types of PC-based 
online banking  through private  networks,  con-
sumer online services or the Internet. Although 
banks  have  traditionally  enjoyed  almost  com-
plete  consumer  confidence  when  it  comes  to 
depositing  money,  major  financial  institutions 
are  now  concerned  that the  widespread  brand 
recognition  and  use  of personal  financial  soft-
ware could tip the balance in favour of PC-based 
banking.  For this reason, alliances and partner-
ships  between  banks  and  personal  financial 
software  suppliers  are  an  important part  of the 
current market strategy in home banking. 
Major players in the personal financial  soft-
ware  arena  are  developing  a  home  banking 
strategy  driven  by  working  partnerships  with 
financial  institutions.  The  strategies  mostly 
center  on  offering  a  complete  solution  to  in-
clude software,  systems, and processing,  bring-
ing  large  numbers  of qualified  customers  to 
financial  institutions,  securing  a  high-volume/ 
low-cost market position over time. 
•  189 190 
European Information Technology Observatoty · EITO 98 
5.7. Online Entertainment Services 
Online entertainment service providers have 
started  to  launch  operations  across  Europe. 
Subscribers  to  online  entertainment  services 
can  download  popular  games  to  play  on their 
PC  at home, or play online against other users 
in new,  multi-player games developed especially 
for the Internet. 
The  services  initially  offer  a  modest selec-
tion  of traditional  games,  while  the  company 
concentrates  on  establishing  partnerships  with 
games  companies  and  Internet  service  pro-
viders,  which  can  offer  online  entertainment 
services  as  part  of their  package  of services. 
Meanwhile  the  portfolio  is  expanded  through 
signing licensing deals with major games  com-
panies.  The  following  step  is  to  get  backing 
from  investors  and  advertising,  to  expand  the 
offer, adding localised language services for new 
additional  European  countries.  Attempts  to 
attract  families  to  the  service  include  offering 
of selection of educational  software  titles,  and 
online magazines. 
Online entertainment services ambitions are 
not limited  to  the Internet.  As  the majority of 
homes  in  Europe  still  do  not  have  PCs,  their 
strategy  is  also  to  enter many  homes  through 
broadband services such as cable and digital TV: 
Moreover  the  bandwidth  limitations  of  the 
Internet  restrict  the  type  of games  that  can 
conveniently  be  played  online  or  downloaded 
using  conventional  modem  links,  while  with 
broadband, much more exciting content can be 
delivered. 
Positioning  themselves  for  the  arrival  of 
broadband services,  online  entertainment serv-
ice suppliers are signing a number of deals with 
cable  services,  which  can  provide  access  to 
games that can currently only be distributed on 
CD-ROM. The advantage of these deals for  the 
consumer  is  that  some  cable  companies  may 
provide online entertainment services as part of 
their  standard  package  of TV  channels,  at  no 
extra cost for  using the service. 
Online entertainment service companies are 
also  working  on  interactive  TV  programming, 
although they recognise digital TV will not have 
enough  of an  impact  to  make  these  new  pro-
grammes  widely  available  before  two  years. 
While digital television will  offer 200  channels, 
online  entertainment companies  emphasis  will 
be  on  developing  content.  They  expect  this 
effort to pay off as  there is  not enough content 
even to  fill  100 of these new channels. Table 20 
Estimated Internet 
and Online Users, 
1995-2001,  Thousands 
1 Incl. Turkey 
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6. Perspectives to 2001 
6.1. Increasing Bandwidth 
A  vail  ability 
1995 
The overall number of home users accessing 
the Internet will grow from around 11.4 million 
in  1997  to more than 50  million by 2001.  Com-
pression and efficient bandwidth use will  allow 
for a much larger pool of Internet users. 
The amount of bandwidth available to these 
users  will  increase  but proportionately  to  how 
much users will be willing to pay.  Users unwill-
ing  to  pay  relatively  high  access  fees  will  con-
tinue  to  access  the  Internet primarily  by  ana-
logue modem or ISDN (if competitively priced). 
Improved compression technology is  also likely 
to  help  throughput.  High-end  users  (those  in 
dense, high-income neighbourhoods) and users 
sponsored by their corporations will have access 
to  higher-speed  remote  access  options,  includ-
ing DSL, cable, and ISDN. 
The evolution of remote bandwidth has the 
potential  to  affect  the  type  of Internet  access 
device  users  will  install  and  the  viability  of 
high-bandwidth  Internet  applications.  Limited 
bandwidth  could  severely  affect  acceptance  of 
Internet  access  devices  requiring  high  band-
width to the home, such as: 
- Network  computers,  which  must  download 
software code to perform basic applications; 
- Web  TV,  that  will  be  directly  affected  by 
the percentage of users  with  cable  modem 
access; 
- Interactive games; 
- Internet  applications,  such  real-time  video-
conferencing,  real-time  voice,  and  high-
resolution graphics. 
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5: 0,394 
66,673 . 
Internet application  providers  need  to  con-
sider  that  approximately  four  fifths  of home 
users  will  still  have  less  than  64  Kb  of band-
width  available.  There  will  also  be  increasing 
commitment to a second phone line for Internet 
access.  Only some  10% of users will be paying 
to have high bandwidth available. 
6.2. Home Devices 
This  section  examines  the  direction  home 
devices will follow with respect to the increased 
adoption  of Internet  access  devices  by  house-
holds. 
Demand  for  true,  interactive  information, 
communication and entertainment is  confirmed 
by the following aspects: 
- Increasing  computer  usage  by  households 
over  time  at  the  expense  of passive  tele-
vision viewing; 
- Demand  for  new  forms  of entertainment 
content by a new wave of customers; 
- Demographic  changes  resulting  in  demand 
for  new  interactive  services,  among  young 
families,  middle-class  families,  work-at-
home, children and teenagers; 
- Home communication devices' recent rise in 
household consumption. 
The battle  for  the  home device  is  likely  to 
concentrate  around  three  major  options:  net-
work computers, PC/TVs, and digital TVs. 
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Network computers 
Accelerated investment in the network com-
puting market is  resulting in  a growing array of 
product  designs,  building-block  technologies, 
big-name  market  entrants,  services,  and  con-
tent. In the long term, NCs that are projected to 
win  the  greatest  market  success  will  build  on 
already-existing devices and usage metaphors. 
The  forecast  for  NCs  is  growing  now,  but 
will  accelerate after 1999.  Nevertheless  the NC 
market  is  showing  only  modest  mom~ntum as 
communications,  computing,  and  consumer 
electronics  industries  are  looking  to  provide 
low-cost,  easy-to-use  devices  that tap  into  the 
growing capabilities of the Internet. 
Where, when,  and at what rate NCs do  (or 
do not) take  off in  the market - and  how well 
PC  and  software  suppliers  anticipate  and  posi-
tion their offerings - could largely dictate  who 
the  next  leaders  will  be  in  microprocessors, 
end-user devices (including PCs), and software. 
The largest  category  of network  computers 
in  the  home  by  2001  is  forecast  to  be  smart 
handhelds.  After  starting  slowly,  the  Internet 
smart handheld market is  expected to  undergo a 
big  leap  in  volume  from  1999  to  2001  due  to 
the emergence of the smart-phone category,  as 
well as  a majority of handheld companion-class 
devices  using  Internet  access.  By  2001,  this 
category will represent the largest in value. 
NetTYs  and  game  consoles  will  lag  far 
behind because  of much lower  average  device 
prices.  In the near term, the market will  be led 
by sub-ECU 400  set-top products like WebTV 
In the longer-term, NetTY will benefit from 
an Internet access  availability via  a  number of 
devices,  including  traditional  cable  boxes  TV 
and direct satellite broadcast products.  '  ' 
The market for Internet-enabled game consoles 
will start to accelerate by the end of the decade: 
by 2001, the game console is projected to be the 
second-largest  category  of network  computers. 
The following factors are driving this growth: 
- By  1999  or 2000,  the Internet connection is 
expected  to  be  a  built-in  feature  on  next-
generation products. 
- Online gaming  will  be  on the increase  along 
with  the  availability  of  more  compelling 
Internet content. 
- The game  console  industry's  focus  will  be 
away  from  standalone to  connected gaming 
environments. 
The market for screenphones using the Internet 
is  forecast  to  accelerate growth from  1999  and 
onwards, thanks to the declining cost of the de-
vices, combined with broad distribution by tele-
communications, content, and service providers. 
With a plethora of other network computing 
devices dominating the market in the short and 
medium terms, there is likely to be only limited 
opportunity  to  add  Internet  access  to  other 
devices. In the longer-term a variety of inexpen-
sive  Internet  terminals  will  come  to  market 
from  a number of distribution channels. These 
devices  will  focus  on communications  such as 
e-mail and conducting transactions. 
PC/TV 
Even under the best-case scenarios in which 
broadcasters  elect  to  transmit  interactive  serv-
ices  and a supporting content subeconomy de-
velops,  PC/TYs will  still  suffer from significant 
price  levels  that  historically  have  prevented 
mass  consumer  adoption.  Demand  for  inter-
active entertainment will be better addressed by 
lower-cost,  task-specific  NetTY  boxes  that  are 
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Through  the  end of the  century  DTV will 
begin to roll out and the interactive content in-
dustry will  begin to develop widely.  Concurrent 
with  the  growth  in  digital  television  and  new 
interactive  services,  NetTY  boxes  will  begin 
riding the growth of interactive demand. 
Instead  of  continuing  the  traditional  PC 
value  proposition,  which  has  not fared  well  in 
the  consumer  entertainment  segment,  PC/TV 
vendors  could  de-emphasise  the  PC/TV's  re-
semblance to  general-purpose PCs and target a 
more optimised product design. Future PC/TVs 
could  be  designed  to  excel  at  particular  func-
tions,  such  as  interactive content playback and 
transmission,  rather  than  perform  well  in  a 
variety of functions,  to  be more price-attractive 
as  a specialised interactive console device. 
6.3. Competition Evolution 
As  the home market grows, individual com-
ponent  markets  will  develop  and  players  can 
capitalise on them. Evolution of competition in-
cludes the following trends: 
- Companies that have already developed new 
media products or tools will  find  increasing 
opportunities  as  the  market  begins  to  de-
velop. 
- Companies that are  not pure-play  new me-
dia  producers  or  online  content  producers 
may choose to develop new products in this 
market, but they may be better off finding a 
way  to  partner with new media producers in 
a way  that complements their business. 
- Bundled software with pre-selected Internet 
links also marks a unique partnership. 
- Targeting the end-user demand for education 
and  entertainment through pre-loaded links 
that  eliminate  complicated  and  time-con-
suming  downloads  appears  to  be  a  wide-
open opportunity. 
- Database vendors would be looking to Inter-
net  service  providers,  online  service  pro-
viders,  and  even  some  direct  content  pro-
viders as markets for  search tools. 
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- End-users need robust search tools to access 
and  manipulate  the  rich  content  that  new 
media offer. 
Peripherals  vendors  will  see  increasing  de-
mand  for  digital  cameras and digital  sound 
equipment. 
- These products will provide home users with 
more than just a keyboard as  their means of 
interaction with the digital community. 
- These  products  will  prove  important  not 
only to PC garners but also to an increasing 
portion of the online population. 
6.4. Towards 
the Interactive Society 
The rise of the networked household move-
ment is  largely  tied  to  the fact  that more than 
two out of every three European households do 
not have a PC.  By  comparison, such appliances 
as the television, VCR, and telephone are nearly 
universal. 
Many  forecasts  now  promise  a  brighter 
future for  the interactive society. 
The European Commission has studied the 
changing  patterns  of ICT  consumption  to  de-
velop  effective  guidelines  in  its  "Green  Paper 
on  the  Convergence  of Telecommunications, 
Media and Information Technology Sectors, and 
the  Implications  for  Regulation  towards  an 
Information  Society  Approach",  released  in 
December 1997. 
According to  the Commission,  the take-off 
of new  interactive  services  cannot  be  simply 
supply-driven but must take account of demand 
and,  in  particular,  of the  consumer viewpoint. 
This  is  reflected  in  consumption  trends which 
are  beginning to  show the first  signs of a con-
vergence in the home: 
- In  1998  for  the  first  time  more  personal 
computers  will  be  sold  in  the  world  than 
television  sets,  although  PCs  are  sold  to 
both businesses and homes. 
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1996  1997  1998 
France  2,280  2,590  2,890 
Germany  17,700  18,500  19,200 
Italy  20  70  300 
Spain  1,890  1,960  2,030 
UK  1,700  2,000  2,300 
Western Europel  42,733  44,925  47,004 
Eastern Europe  10,629  11,704  12,439 
Total  Europe  53,362  56,629  59,443 
USA  64,000  64,640  64,963 
Japan  3,220  4,290  5,910 
Rest of World  74,330  85,119  97,013 
World  194,912  210,678  227,329 
~-
Source:  LITO Ta'k  l·orcc 
1996  1997  1998 
France  2.501  4,400  6,800 
Germany  5,504  8,000  11,000 
Italy  6,418  11,000  14,800 
Spain  2,996  4,800  6,500 
UK  6,810  8,700  10,900 
Western  Europel  36,001  53,632  72,115 
Eastern Europe  1,509  3,600  6,258 
Total  Europe  37,510  57,232  78,373 
USA  44.093  55,000  68,500 
Japan  18.167  28,000  36,000 
Rest of World  36.905  57,295  83,330 
World  136,675  197,527  266,203 
~--------·-·-·---- ----------~-
1999  2000 
3,170  3,420 
19,900  20,500 
410  540 
2,090  2,150 
2,600  2,900 
49,003  50,827 
13,120  13,744 
62,123  64,571 
65,288  65.614 
8,000  10,200 
108,613  119,741 
244,024  260,126 
1999  2000 
9,500  12,500 
14,800  19,000 
18,100  21,000 
8,100  9,600 
13,300  15,900 
91,332  110,878 
9,223  12,369 
100,555  123,247 
84,000  100,000 
42,000  46,000 
113,369  146,249 
339,924  415,496 
2001 
3,650 
21,100 
690 
2,210 
3,200 
52,631 
14,324 
66,955 
65,680 
12,290 
130,592 
275,517 
2001 
15,400 
22,900 
23,500 
11,000 
18,600 
129,463 
15,649 
145,112 
115,000 
50,000 
181,001 
491,113 
CAGR 
1996-2001 
9.9 
3.6 
103.0 
3.2 
13.5 
4.3 
6.1 
4.6 
0.5 
30.7 
11.9 
7.2 
CAGR 
1996-2001 
43.8 
33.0 
29.6 
29.7 
22.3 
29.2 
59.6 
31.1 
21.1 
22.4 
37.4 
29.2 
Table 2 I 
Total Cable TV 
Subscriben.  1996-2001. 
Thousands 
I  Incl.  li.1rkey 
Table 22 
To!al l'vfobile  J(olephone 
Subscribers,  /996-2001, 
77wusands 
Incl. Turkc\ Table 23 
Households with PC, 
1996-2001.  Thousands 
Tahle 24 
Households with  PC 
or NC.  1996-2001, 
Thousands 
Table 25 
Households lt'ith 
lnremer Access, 
/996-2001,  Thousands 
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1996 
France  3,561 
Germany  6,792 
Italy  2,397 
Spain  1,331 
UK  4,707 
Western Europe  25,336 
Source:  EITOIIDC Internet Commerce  Market  'v1odcl.  I')'J7 
1996 
France  3,921 
Germany  8,038 
Italy  2,449 
Spain  1,360 
CK  5,943 
Western Europe  29,541 
Source:  EITO/ IDC Internet Commerce  r vlarkct l\- 1ut.kl.  19'>7 
1996 
France  144 
Germany  892 
Italy  140 
Spain  84 
UK  682 
Western  Europe  2,838 
Source:  EITO/IDC  Internet  Commerce  Vlarkct tvlmkl.  1997 
1997 
4,330 
7,793 
2,622 
1,342 
5,356 
29,071 
1997 
4,788 
9,294 
2,691 
1,379 
6,815 
34,134 
1997 
393 
1,561 
265 
160 
1,142 
5,177 
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1998  1999  2000  2001  CAGR 
1996-2001 
5,297  6,375  7,551  8,759  19.7 
8,761  9,870  10,813  11,772  11.6 
2,915  3,266  3,631  3,992  10.7 
1,387  1,482  L615  1,752  5.6 
5,968  6,604  7,244  7,892  10.9 
33,018  37,312  41,455  45,473  12.4 
1998  1999  2000  2001  CAGR 
1996-2001 
5,894  7,174  8,720  10,862  22.6 
10,564  12,199  14,162  17,048  16.2 
3,012  3,421  3,919  4,625  13.6 
1,436  L559  1,766  2.034  8.4 
7,673  8,685  10,097  12,140  15.4 
39,144  45,127  52,576  62,900  16.3 
1998  1999  2000  2001  CAGR 
1996-2001 
781  1.237  1,828  3,590  90.2 
2.596  4.223  6,191  9,230  59.6 
447  685  949  1,619  63.1 
243  358  522  721  53.9 
1,823  2,839  4,316  6,447  56.7 
8,516  13,252  19,253  29,280  59.5 196 
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European Home  9,000  Internet Commerce 
Revenue, 1995-2001 
8,000 
7,000 
6,000 
8 
5,000  f.il 
~ 
~ 4,000 
~ 
3,000 
2,000 
1,000 
0 
1995  1996  1997  1998  1999  2000  2001 
Figure 8 
Number of  Internet 
3,500  Banking Sites 
in Europe,  1995-2001 
3,000 
2,500 
Vl 
,.;.:: 
~  ro  2,000  iXl 
4-< 
0 
I-< 
<!) 
..0  1,500  a 
;:j 
z 
1,000 
500 
0 
1995  1996  1997  1998  1999  2000  2001 198 
European Information Technology Observatory · EITO 98 
1996  2001  2006 
- In 1995 US people spent less than half of all 
screen-viewing  time  in  front  of computers; 
according  to  recent  measurements,  Web 
users  already  consume  59%  less  television 
than average viewers and it is estimated that 
the TV set's share of  screen time will be half 
that of the  personal  computer in  2005.  On 
the other hand, audience figures for  1995/96 
show that the average  daily viewing time in 
Europe increased by 4 minutes, compared to 
a decrease of 2 minutes in the US. 
- Research  into  activities  displaced  by  in-
creased personal computer usage shows that 
watching  television  loses  out  rather  than 
reading  books  and  magazines,  or  playing 
console video games. 
- In  terms  of available  leisure  time  and  ex-
penditure,  the  youth  segments  are  already 
opting  for  interactivity.  Video  games  alone 
represent nearly 20% of under 16  year olds' 
total media consumption in some markets. 
Supply side  trends outlined in the previous 
paragraphs have  to  interact more strongly with 
demand-pull factors,  before interactive ICT de-
vices,  applications  and  services  for  European 
homes become a mass market reality. This trend 
can be accelerated by the following aspects: 
1)  Interactivity synergy 
- More free  time, because work will be 
more focused, and electronically enabled 
with easier access to resources; 
- Faster, more precise and more targeted 
information gathering; 
- More effective education; 
- More effective electronic forums; 
- Wider range of more specific contacts; 
More targeted communications. 
Figure 9 
Bandwidth Demand 
Scenario,  1996, 2001 
and 2006 
Note: Data presented along 
a semilogarithmic scale. Part Two  · EITO 98 
2)  Fragmentation synergy 
- Demand for interactive content is magnified 
in  Europe  compared  to  other  worldwide 
regions due to  the multiplicity of languages 
and cultures. 
- Localisation acts and countervails globalisa-
tion  in  the  development of services  aimed 
at addressing the habits and culture of Euro-
pean  households.  These  needs  have  to  be 
addressed by suppliers with a blend of  global 
competitiveness and local uniqueness; 
- Cost economies  in  a virtual  dimension can 
reach competitive  levels  compared to  other 
geographic  regions,  as  the  multiplicity  of 
contents  and  communications  will  reach 
great  efficiencies  in  a  fully  interconnected 
work.  What was  very  costly  to  manage  be-
cause  of fragmentation  in  a  non-connected 
world, becomes more effective to manage in 
a virtual world. 
The impact of technology-push and demand-
pull factors  on the dynamics of households de-
mand for interactive access to education, enter-
tainment, communication, shopping, and other 
applications,  generates  the  following  trends  in 
the  Western  European  electronic  commerce 
market: 
- The number of home Internet users will  be 
higher than the number of business Internet 
users (after taking out the effects of double-
counting  for  users  accessing  the  Internet 
both  at  home  and  at  work)  starting  from 
1998.  There will  be  more  than  50  million 
home Internet  users  by  2001,  compared  to 
11.4  million in  1997  (CAGR of 45 %).  Home 
Internet users are likely to be found  among 
subscribers  of cable  services,  mobile  tele-
communication  services,  and  households 
with a personal computer. 
- The  number  of  cable  TV  subscribers  in 
Western Europe will  grow from  44.9  million 
in  1997  to  almost  52.6  million  in  2001,  an 
average annual growth of 4%. 
JCTfor European Homes: 
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- The  number  of mobile  phone  subscribers 
will increase by an average annual growth of 
almost  25%  from  53.6  million  in  1997  to 
129.5 million in 2001. 
- There  were  some  29.1  million  households 
with a personal computer in Europe in 1997. 
They will  increase  to  45.5  million  by  2001, 
an average annual growth of almost 12%. 
- The growth of households with either a per-
sonal  computer or a  network computer de-
vice  (NetTVs,  Internet screenphones; Inter-
net game consoles, Internet smart handhelds 
such as  PDAs, high-end organisers, or smart 
phones)  will  reach  16.5%  through  2001, 
when there will  be some 62.9 million NC or 
PC households (compared to 34.1  million in 
1997),  or some 41.5%  of Western European 
households (compared to 22.5% in  1997). 
- Households  with  Internet  access  will  grow 
from  5.2  million  or  3.4%  of all  Western 
European  households,  to  29.3  million  or 
19.3% of households (average annual growth 
of 54.2% in the 1997-2001  period). 
If the  synergy  related  to  increased  use  of 
interactive communications and content is com-
bined with more favourable economic prospects 
a  more  optimistic  view  can  be  justified.  The 
CAGR of Internet connected families in Europe 
can be upgraded  to 75%,  as  more families  will 
perceive the Internet as an indispensable tool in 
their daily  life.  Internet traffic will  equal voice 
traffic in less than eight years. 
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The growing  number of households access-
ing the Internet reflects a growing trend in unit 
shipments  of Internet access  devices.  With an 
average  annual  increase  of 205%  in  the  next 
four years, unit shipments of  Internet smart hand-
held devices  will  grow  from  40,000  in  1997  (or 
some 4% of unit shipments in Western Europe) 
to  1.9  million in 2001  (or some 46% of all  unit 
shipments).  Unit  shipments  of network  com- · 
puters in Western Europe are set to grow from 
249,000  in  1997  to  5.7  million  in  2001,  for  an 
average annual growth of 118%.  Western Euro-
pean unit shipments of home PCs with Internet 
access  will  grow  from  2.1  million  in  1997  (or 
some  37%  of all  home  PCs  shipped)  to  4.4 
million in 2001  (or 54% of all home PCs sold), 
an average annual growth of 20.3 %. 
As  a  consequence  of  more  home  users 
accessing the Internet, more time spent by them 
surfing  Web  pages,  and  more  goods,  services 
and  content  available  for  sale,  the  value  of 
electronic  commerce  transactions  carried  out 
by households on the Internet is set to increase. 
In 1997  some ECU 0.5  billions worth of trans-
actions  was  performed  on  the  Internet.  This 
amount  is  expected  to  grow  by  an  average 
annual rate of 105% to ECU 8.9 billions in 2001. 
Growth in  electronic commerce will  also  be 
favoured by  the exploding number of banks mov-
ing  from  pure  marketing  home  pages  towards 
offering  financial  transaction  services  over  the 
Internet.  This number is  due  to  increase  from 
almost 100 banks in 1997 across Europe to some 
2,900  in  2001  (out  of some  8,000  institutions 
currently operating in Western Europe). 
As  a consequence of the increasing number 
of users  and increasing  time spent surfing the 
Internet,  Internet  traffic  will  grow  from  mere 
noise in the overall communications world to a 
more significant trend. In a longer perspective it 
will grow by three orders of magnitude to equal 
traditional  telecommunicatons  traffic  by  year 
2006. 
The resulting outlook for  tomorrow's inter-
active  society  is  distinguished  by  strong  opti-
mism,  especially  on  the  point  of improving 
communication. 
The  communication  process  will  be  more 
adaptable  to  individuals'  interests  and  needs. 
Unwanted  information  will  be  eliminated  and 
replaced  with  wanted  and  targeted  messages, 
whether  information  or  entertainment.  Users 
will  in some instances pay  for  this  - either by 
paying  a  fee  or by  revealing  personal  informa-
tion to the provider. 
In the future  interactive society,  individuals 
can expect continued frenzied demands on their 
time,  wealth,  and commitments.  But  they  will 
have greater control over what they want to do, 
when, with whom, and what they are willing to 
pay.  The opportunity for  suppliers would be to 
gain  from  an early entry into this new market, 
because  if they  set  the  technology  rules  for 
creating content for the virtual community, they 
also ensure themselves market share when they 
create content and virtual relationships. 1 To  become a member of 
EMU, each EU  country must 
satisfy the "convergence 
criteria" set out in the Maas-
tricht Treaty, showing that 
their economies have sustain-
ably converged on certain 
economic targets. These 
targets relate to:  inflation, 
interest rates, general govern-
ment debt, general govern-
ment deficit and exchange 
rate stability Other factors 
will be taken into account 
and will have a great impact 
on the IT projects and the 
timing and speed of the 
changeover, for  example 
some national financial  agree-
ments (such as the payment 
systems in Euro in  1999,  the 
stock exchange quotation in 
Euro in  1999 etc.), the Public 
Administration approach 
(issuing and convergence of 
national debit in  Euro in 
1999, acceptance of payments 
and declarations in Euro in 
1999) and, finally,  the possi-
bility to adopt the legal 
account in  Euro in 1999. 
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The Euro: Impact on Information Technology 
This chapter has been provided by GartnerConsult-
ing in close co-operation with the EITO Task Force. 
1. Euro Scenario 
1.1. Introduction 
Economic and Monetary Union (EMU)  is  a 
major  economic  and  political  project  for  the 
European  Union.  One  of the  key  components 
will be the creation of a single currency known 
as the "Euro". The introduction of the Euro will 
have  a profound impact on the way  enterprises 
operate. It will be the most important change in 
Europe's  economic  landscape  in  the  next  few 
years.  The  changeover  to  the  Euro  also  has  a 
number of practical  consequences for  the day-
to-day  operations  of enterprises,  e. g.  informa-
tion  systems  will  need  to  be  prepared  for  the 
use of the Euro. 
The Euro will have wide-ranging and signifi-
cant effects on the operations of business enter-
prises throughout Europe. From major strategic 
opportunities and threats arising from changing 
markets and products, to the detailed operational 
aspects of adapting information and IT systems 
to the Euro, it is imperative that businesses plan 
their  changes  accurately  and  punctually.  Com-
panies must ask questions such as: 
What exactly does this company need to do? 
Who will be responsible for  each phase 
of the process? 
- When will  the process happen and how long 
will  it take? 
In  this  chapter,  the  various  steps,  alterna-
tives  and  potential  approaches  are  described, 
starting  with  the  typology  of different  com-
panies and the related opportunities and threats. 
The  chapter works  on the  assumption  that 
the  introduction  of  the  Euro  proceeds  as 
planned.  It  does  not  consider  the  likely 
members and non-members. 
1.2. What is  the Euro: 
Timing and Potential Scenarios 
The  transition  to  the  single  currency  will 
take  place  in  three  phases,  for  which  definite 
dates have been set (Figure 1). 
1.2 .1. Phase A: Euro Launch 
The leaders of the 15 EU member states will 
meet at a special summit planned for May 1998 
to  decide which  countries should join the first 
group  adopting  the  Euro  (starting  from  1 Jan-
uary  1999)  fulfilling  the  necessary  conditions1; 
the European Central Bank  will  also  be  set in 
place.  The conditions for  conducting the single 
monetary and  exchange-rate  policy will  be  de-
cided.  Preparations  in  the  participating  coun-
tries will  be  stepped up  throughout this  phase, 
particularly in administrations and in banks and 
financial institutions. 
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•  Participating 
member states 
chosen 
•  ECB 
established 
•  Operational 
decisions 
by ECB 
•  National 
banknotes and 
coins remain 
legal tender 
•  Latest date for 
introduction of Euro 
banknotes and coins 
•  Beginning of mass 
changeover of retail 
activity to the Euro  '------11....._-_.J  •  Testing of 
...-.-T_A_R_G_E_T......__  systems 
•  No compulsion/ 
no prohibition in 
usage of the Euro 
•  End of legal 
transition  iod 
•  Dual 
legal 
tender 
period  testing 
begins  I  1  I 
I  I  ---------1-1 
L---------------~---------------- ----------~ 
I  I 
1998  1999  2000  2001  2002 (30/6) 
•  Irrevocable locking of conversion rates  •  Bulk of public 
administration 
changeover 
convergence 
data will be 
assessed 
•  Euro becomes a currency in its own right 
•  Single monetary policy commences 
Regulatory, organisational 
and logistical framework 
for  ESCB  to be published 
by  EMI 
•  ECB  operations and new issues of govern-
ment debt all  denominated in the Euro 
•  Latest date for 
withdrawal of 
legal status from 
national bank-
notes and coins 
•  Wholesale financial activity expected to 
move rapidly to the Euro denomination 
PHASE A 
·1.2.2. Phase 8: Effedive Start of the Euro 
This  phase  will  begin  on  1  January  1999, 
when the rates of conversion between the Euro 
and the participating national currencies will  be 
irrevocably  fixed  and  the  Euro  will  become  a 
currency in its own right. The currencies of the 
participating Member States will  be replaced by 
the Euro, which will be denominated both in its 
own unit (1  Euro), in sub-units (100  cents) and 
in  national currency units.  This phase will  end 
on 31  December 2001. 
Companies  most  heavily  involved  in  inter-
national and European trade are most likely to 
opt for  early  conversion of all  or part of their 
operations  (as  will  be  seen  in  the  next  few 
sections,  according  to  the  research).  Adminis-
trations  will  also  continue  to  prepare  actively 
for  their own  changeover,  where  it  has  not al-
ready been executed. 
One of the key  issues of this phase is  repre-
sented by the "no compulsion" and "no prohibi-
tion" principles for use of the Euro unit, as laid 
down  in  the reference scenario  decided  by  the 
European Council of Madrid.  These principles 
have  to  be  respected by  both economic agents 
and  Member  States  themselves.  As  a  result, 
enterprises  may  be  faced  with  the  following 
situations: a)  it may  not be possible to  file  tax 
returns for income taxes, value added taxes and 
customs and  duties,  in Euro,  from  the start of 
phase B;  and b) other transactions with govern-
ment bodies and agencies, such as  payments of 
registration  fees  or  sales  and  purchases,  may 
only  be  possible  in  the  national  currency  unit 
during  phase  B.  The  important  conclusion  is 
that business and public enterprises will have to 
deal  with  amounts  denominated  in  Euro  and 
national  currency  units  during  the  transitional 
period.  Few,  if any,  enterprises will  be able  to 
avoid  using  the  Euro  before  the  end  of the 
Figure 1 
Timeline of  Phases A-C. 
1997 to 2002 Part Two  · EITO 98 
transitional period (in  the  following  sections it 
will  be  shown  that this  is  also  true  for  SMEs 
- Small  and  Medium  Enterprises  that  can  be 
pushed to  adopt the Euro  early  by  their main 
customers or providers). 
Hence,  even  if the  final  changes  are  sche-
duled by  1 January 2002,  the majority of com-
panies  will  be  concerned  by  the  Euro  from 
January  1999,  as  any  company  from  this  date 
could  choose  to  make  payments  in  Euro  (in-
cluding taxes and wages). It will also be possible 
to open bank accounts in Euro. This is a key de-
cision for companies; the choice must be based 
on strategic, business, organisational issues. 
To  summarise, during phase B: 
- Double quotation of currency is possible. 
- Member States can allow markets to operate 
and price in Euro. 
- With regard to financial information and ac-
counting: 
•  Accounting  in  Euro  must be  authorised 
by  Member  States,  which  can  authorise 
but not enforce the choice of Euro. 
•  According to EEC directive 90/604, Mem-
ber  States  can  publish  their  accounting 
information in Euro. 
1.2.3. Phase C: Definitive Changeover 
to  the Euro 
After 31  December 2001, amounts which are 
still expressed in national currency units of the 
participating  Member  States  on  31  December 
2001  will  be  deemed to  be  expressed  in  Euro 
units,  converted at the official  rates.  Not later 
than  1 January  2002,  and  over  a  short period 
(which will  be determined by each Member State 
but will  not exceed six months), the new Euro 
banknotes and coins will be put into circulation 
to replace the old national currency units. 
The Euro: 
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This  phase  should  last  no  longer  than  is 
strictly  necessary,  in  order  to  minimise  ·any 
complications  for  users  which could be caused 
by national currency units remaining in circula-
tion for an extended period alongside the single 
currency (this is a key point which is  still under 
discussion).  The operation  will  end  by  1 July 
2002  at  the  latest,  when  Euro  banknotes  and 
coins will be the only legal tender in participat-
ing Member States. 
2. The Impact of the Euro 
on  Companies 
The  most  important  economic  benefits  of 
the Euro are as  follows: 
- Transactions  costs  of exchanging  different 
currencies  will  be  eliminated  (these  costs, 
which  include  commission  charges  and the 
bid to offer spread, account for around 0.4% 
of European Union GDP). 
- Short-term  (day-to-day)  intra-EU  exchange 
rate volatility will  be eliminated, thus elimi-
nating  the  difficulties  caused  by  trade  and 
investment from this source. 
- By  eliminating  exchange  rate  uncertainty, 
the  Monetary  Union should  lower  the  risk 
premium built into interest rates. 
- The  Monetary  Union  should  promote  and 
maintain price stability. 
Enterprises must evaluate how the Euro and 
the  changeover  to  it  is  likely  to  affect  them. 
Preparations  must  be  very  careful  and  timely, 
so  that each company can make  the transition 
smoothly and be  ready  to  deal  with  the  chal-
lenges and  new opportunities.  There are  many 
implications for a company, both business/orga-
nisational and technological (Fable 1). 
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- InfomtatioriTechnology {tb' be' analysed in the 
>  following sections of this chapter). A!nong the 
issues confr()l1ting this function are choice of 
changeover dates, choice 6( strategy·  for  change~ 
over (e. g.  parallel sy$tems,. replacement systems, 
etc;) and resource implicatiqns, in terl11S of 
equipment, software development, stafftraining, 
interface with supplier and cu.stomer ·systems. 
- Accounting.  Similar is~ues wiU .arise for the 
accounting function: choice of changeover 
times; interface with suppliers. and customers; 
treas}lrY management issues; .)Janking s.ervices 
requirements; implications ·for·tralning; budget 
planning; cash handling operations; and prepara-
tion for the  ...  new notes and cdins. 
- Legalaspects.  EU Je:velregulations will ,.cover 
issues such as continuity of contracts, rounding 
rult<s,  etc., that eacq,compaiiy'shovlct ~mplement 
I· · ·  in Order to review existing COntracts and tO· plan 
new ones. 
- Purchasing strafegies.  These W;iJ1also  be affected by 
the Euro, either because they are part of a new 
market strategy for the enterprise or because the 
1
,  Euro WO\lld  create·  opportunities' for savings. 
- Marketing.  Rethinking of company strategy in 
'light of the Euro and the necessary changeqver 
Are  there  any  significant  differences  between 
large companies and SMEs? 
Even though the key issues in evaluating the 
Euro changeover are often not very different for 
large  and  small  companies,  some  differences 
have to be noted: 
Small and medium-sized enterprises are the 
suppliers,  sub-contractors,  affiliates  or  cus-
tomers of large companies and are therefore 
stronger depending on the choices of partners. 
- A  large  company  is  likely  to  have  specific 
departments  for  each  function;  in  a  small 
company, many functions may be carried out 
may identifY new opportunities and challenges 
but, even with no·  changes .in market strategy, 
some issues would ·need be faced,  such as 
pricing policy,  price lists and catalogues and a 
display of prices. 
- Production management. ·According to the Euro 
opportunities and challenges in exporting, some 
issues could be faced, such as  productmodifi~ 
cations, new,proqucts development or changes 
in the production processes. 
Training.  Staff will need to be able to implement 
the company strategy for 'the char1geover and·  to 
carry out the operational changes needed to 
achieve it. Issues include: drawing up. the main 
lines of the training programme; a detailed train-
ing requirements specifica:tion; and planning for 
the outsourcing of additional·  training resources, 
if required. 
- Personnel administration.  This.  function will play·  a 
key role in ensuring that the changeover goes 
smoothly,·especially with regard to the  .. following 
issues: planning and implementing staff changes; 
communicating company policy on the change-
ov~r tb a~l staff (including . .  the cqar1geov~r o(  .. 
salaries and benefits to the new.curtency); 
receiving feedback on any special requirements. 
by  one  person,  with  potentially  large  time 
and work problems.  There are  two  ways  to 
make the workload easier: 
•  Collecting  information  - many  business 
organisations  and  other  bodies  will  be 
looking  at  the  issues  of the  changeover, 
and they can be consulted on these issues. 
•  Outsourcing  of services  - if a  company 
does not have  adequate resources,  it can 
plan  to  use  the  services  of other  com-
panies and professionals to do the work. 
Table 1 
Main Implications for a 
Company Evaluated 
from  the Key Issues Figure 2 
The Key Areas to 
Evaluate the Business 
Impact of  the Euro 
on a Company 
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COMPETITORS 
•  Price focus 
•  Domestic competitors 
•  Entry level euro rates 
•  New entrants 
IMIIMiiM 
LowDDDDDHigh 
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ORGANISATION 
•  IT reliance 
•  Overseas operations 
•  Employee numbers 
•  Legal contracts 
•  Capital market 
IMIII\'tliM 
LowDOOOOHigh  .... 
CUSTOMERS 
SUPPLIERS 
•  Dominant suppliers  •~t---,~~ 
BUSINESS 
IMI:f\lliM 
LowDDDDDHigh 
•  General public 
..,.~t-----1_.•  • Dominant customers 
- •  Lead the conversion 
•  New suppliers 
•  Early conversion 
•  Customer loyalty 
•  Early conversion 
IMI!MiiM 
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2.1. Company Impact 
Each  company  is  called  on  to  evaluate  its 
own  market  positioning  and  the  related  Euro 
impact.  The  evaluation  is  very  important,  in 
order to  decide what to  do and when, in order 
to  prepare  the  company  for  the  changeover of 
Euro; IT plays a key role in the changeover. 
Many European organisations  have  given  a 
check  list  of issues  that  they  must  evaluate. 
There  are  five  key  areas  for  consideration 
(Figure 2): 
- Customers; 
- Products/services; 
- Competitors; 
- Suppliers; 
- Organisation. 
Expanded are sample characteristics of busi-
nesses that make them more or less open to di-
rect impact.  The listed examples are indicative, 
and it  is  important to stress that the Euro will 
present at  least  as  many  new  opportunities  as 
threats  to  a  company's  business  - for  many 
European  companies,  this  presents  an  oppor-
tunity  to  review  business  positioning,  strategic 
focus  and direction. 
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Customers 
The Euro may significantly affect a com-
pany's customer base and how it conducts 
business with them, both during and after 
the changeover process. Issues include: 
managing customer relationships; discussing 
relevant issues before the changeover; defin-
ing pricing strategies; and managing support-
ing technology. The Euro changeover may 
also give rise to opportunities in overseas 
markets, once the foreign currency barriers 
are removed. 
High impact characteristics: 
- General public.  The Euro is  a complex 
issue and the process of communicating 
the effect on the customer relationships, 
and training staff to deal with the issues 
is  likely to be particularly challenging  fo~ 
enterprises which sell primarily to  the 
general public. Issues will include pricing, 
invoicing, explaining the transition process, 
converting balances to  Euro and helping to 
minimise disruption to customer relations. 
- Dominant customers.  For enterprises with a 
small number of major customers, there 
is  a particular risk that these customers 
will be in a position to dictate the timing 
of changeover to Euro pricing and trans-
action processing. The changeover may 
consequently be brought forward or 
delayed and these companies should bear 
in mind that larger companies are likely 
to convert earlier (as will be seen, this is 
the preference of most of the large groups 
we  analysed). Given that each of the cus-
tomers has a choice of dates, within the 
three-year period from  1 January 1999, 
the most difficult issue to deal with may 
be the variety of customer conversion 
dates and a potential extended period of 
dual currency operations. 
Opportunity for market leadership.  The Euro 
could be a significant opportunity to gain 
a competitive advantage, if the company 
is  one of the first to publicly address 
the related issues and discuss them in a 
knowledgeable way with its  key  customers. 
Many key European banks are doing this. 
- Focus on domestic markets.  For enterprises 
which do not export to other EU coun-
tries, opportunities may arise to compete 
in these markets once the foreign 
currency barrier is  removed. 
Customers who shop around.  Some customers 
may be more inclined to buy from other 
competitors once exchange risks and 
transaction costs are eliminated, and the 
prices being offered in different countries 
become more comparable (as  in the 
telecoms market, described above). The 
transparency of prices for products sold 
across Europe will  increase greatly, with 
customers querying Euro-based price 
differentials that cannot be explained 
purely by  transportation costs. 
- Cash handling.  Enterprises dealing in large 
volumes of cash will have particular con-
version difficulties during the dual cur-
rency period.  Customers will  be  free  to pay 
cash in either Euro or national currency 
for a period of up to six months. These 
dual currency issues may well be mitigated 
by increasing the use of electronic pay-
ment methods, such as  debit cards, smart 
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Products/  services 
The ~uro may affect the design and 
positioning of the company's products/ 
services. The monetary issues may open new 
product opportunities arising from closer 
economic union as well as the changeover 
process itself. 
High impact characteristics 
- Important price points.  If the key products 
rely on particular price points (e.g., under 
£ 10, under£ 100, under FF 100),  then 
when the Euro becomes the accepted 
medium of exchange, the price points are 
likely to shift. This may need a re-evalua-
tion of the target pricing for  the products 
and even result in a need to reposition/ 
redesign such products. 
- Specific Euro-related product/service opportu-
nities.  Some companies could evaluate the 
new product and services opportunities 
from the Euro process. Industries expected 
to benefit include: financial companies; 
information and communications technol-
ogy providers, for systems issues; printers 
and designers, for  redesign of packaging/ 
brochures; and professional service pro-
viders, such as accountants and solicitors. 
- Foreign exchange transaction costs.  The 
relative impact on the company margins, 
has to be analysed carefully. 
- Efficiency of  production process.  The deepen-
ing of the single market associated with 
the Euro is  expected to favour enterprises 
whose production processes and costs 
compare favourably with their internatio-
nal competitors. Less efficient producers 
are expected to come under increased 
pressure. 
The Euro: 
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Competitors 
As a major step in the process of deepen-
ing the single European market, the most 
significant economic impact is  expected to be 
an increase in competition across European 
borders. 
- Price-focused competitors.  For enterprises 
which compete primarily on price, the 
opportunities and risks presented by the 
Euro are clearly high, as all prices will be 
in Euro and direct comparison will be far 
easier than at present. 
- Entry level exchange rate.  The entry level 
exchange rate for  the local currency 
against the Euro is  obviously important 
to enterprises' competitive positions. 
- Threat of  new entrants.  Enterprises whose 
competitors, both domestic and foreign, 
currently see intra-European foreign ex-
change risk and transaction costs as  major 
barriers to cross-border trade within 
Europe are likely to review their plans for 
European market penetration post-Euro. 
Suppliers 
The source and cost of supplies of goods 
and services may also be affected by the Euro, 
particularly by the timing of the changeover 
to the Euro by the major suppliers. New 
purchasing opportunities will arise with 
alternative European sources, but a company 
may have its conversion timetable influenced 
by the behaviour of important suppliers as of 
important clients. 
- Supplier opportunities.  The Euro may present 
an opportunity to find new suppliers in 
other EU countries and to buy directly from 
producers in Bum-participating countries. 
- Supplier readiness.  Companies must ensure 
that critical elements of their supply 
channel are properly prepared. 
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Organisational factors 
Organisational issues may also affect the 
impact of the Euro on the business. 
- Reliance on IT  for key business processes. 
The systems conversion costs may be 
significant and must be included in future 
IT strategies and budgets. 
Overseas operations.  Organisations with 
overseas business units will have more 
complex changeover issues to deal with, 
although their administrative operations 
should benefit from the Euro. 
- Employee communication.  The process of 
communicating the implications of the 
Euro to  employees is  obviously more 
challenging in  larger organisations, as  is 
the provision of training to help staff re-
cognise and deal with Euro-related issues. 
- Multi currency and long-term contracts.  Legal 
agreements most affected are likely to be 
in multi-currency areas, where contract 
terms extend beyond the conversion 
dates. Where simply substituting a Euro 
amount for a domestic currency amount 
(or other participating country currency) 
is  not a comprehensive solution, diffi-
culties may arise.  In particular, complex 
legal agreements drafted without any 
consideration of the Euro process will 
need to  be reviewed. Also of concern is 
the impact of the Euro on contracts 
drawn up under the jurisdiction of 
non-EU countries (e. g.  US  contracts). 
- Finance and capital market transactions. 
Significant benefits from the Euro are 
expected for enterprises which will be in 
a position to access Europe-wide capital 
markets. This is  primarily due to new 
opportunities to obtain funding outside 
domestic banking arrangements, and the 
expectation that the Euro will significantly 
increase competition between European 
banks. In addition, the rationalisation of 
European stock exchanges is  also expected 
and the Euro may be an opportunity to 
re-negotiate entire banking relationships. 
The Euro  can  be  both an  opportunity  and a  threat.  Table 2 indicates  that the Euro's arrival  is 
mainly perceived as an opportunity. 
Mainly an opportunity- 75%  Mainly a threat - 25% 
Disappearance of foreign exchange risks in European  Relevant conversion costs with no benefits in terins 
transactions (sales and purchases)  of sales/savings 
Simplification of finance and administrative processes  Relevant changes in operations 
(mainly treasury processes) 
Streamlining of relationships with banks (number of  Loss of revenues from  foreign currency transactions 
sueplier banks will  be reduced) 
Benefits in  terms of image when adopting the Euro  ' Downward pressure on prices 
Increased price competitivity because of  ma~ket  Impossibility to justify different pricing policies in 
transparency  different countries 
Opportunity to increase sales in Europe  Cultural problems in adopting the Euro 
Opportunity to introduce Eurchbased products  Risks of failure or bad management in  the Euro project 
' 
Table 2 
What is your Evaluation 
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According  to  the  companies  analysed,  the 
main  Euro  benefits  are  in  terms  of monetary 
savings  and  financial/administrative  process 
rationalisation, rather then new business oppor-
tunities.  Some  industry  differences  can  be 
underlined: 
- Multinational  and  export  companies  will 
benefit  from  the  simplification  of financial 
processes  (in  many  cases,  the  finance  de-
partment will be reorganised). 
- Large groups will  benefit from  the simplifi-
cation of inter-company transactions. 
- Utilities, retail and other companies focused 
on the domestic market will  suffer relevant 
changeover  costs,  mainly  in  terms  of 
changed management and pricing activities, 
with  few  benefits.  This  is  particularly  true 
for  companies  which  have  a  large  number 
of customers  and  a  relevant  activity  in  in-
voicing and receiving payments. 
- For banks and financial companies, the Euro 
is  both a business opportunity (new market/ 
products  during  the  transition  period  and 
after the Euro completion) and a threat (loss 
of  revenues  from  foreign  currency  trans-
actions  and  a  review  of relationships  with 
banks by corporate clients). 
- A  number of SMEs  are  sceptical  about the 
Euro but there are different approaches: 
•  Most  are  focused  on  domestic  markets 
and  do  not believe  they  will  be  able  to 
benefit  from  the  Euro,  in  terms  of in-
creased competition and export opportu-
nities;  some  SMEs  with  export activities 
believe that the Euro will  mainly benefit 
multinationals,  in  terms of financial  and 
administrative savings, but will not have a 
relevant impact on their business. 
•  Some SMEs consider the Euro to be a com-
petitive  tool,  especially for  some specific 
targets  (corporate  customers,  business 
travellers, etc.). 
The Euro: 
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2.2. The Impact of the Euro 
on  IT Systems 
The impact of the Euro  on IT will  be sub-
stantial.  The  scope  of technical  changes  will 
depend  on both  business  type  and  geographic 
location, but the following may be included: 
- Output and input representations of cur-
rency data will change. Screen and report 
layouts must be modified to reflect the 
changes (e. g.,  new currency names and 
field widths). Paper forms read by optical 
character recognition devices must be 
redesigned. 
- Database schema definitions may need 
to be modified to change currency field 
lengths and, perhaps, add currency 
indicators and decimal points. 
- Programme logic changes may be required 
for decimalisation, new rounding rules, 
changed declaration sizes for internal cal-
culations and new validation. Specialised 
financial  systems may also be affected by 
technical issues still under discussion 
(e. g.  the possible harmonisation of 
interest calculation periods). 
- Historical financial data must be converted 
to Euro, or new business rules must be 
implemented to perform "on the fly" 
conversion or combination of pre- and 
post-Euro values. 
- New business processes must be supported 
by new applications. Examples might 
include the extension of a single-currency 
retail system to support dual-currency 
trading and price printing during the 
changeover period. 
- IT system changes will  require correspond-
ing support, documentation and training 
that may extend beyond staff to customers 
and even end-users. For example, some 
organisations will need to establish 
customer help lines to answer queries 
about invoices or statements. 
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Organisations must update or replace cur-
rency handling hardware, such as  auto-
mated teller machines (ATMs), point of 
sale (POS)  terminals, credit card charging 
terminals and coin-operated machinery. 
- External interfaces, such as  electronic 
data interchange with trading partners, 
must be re-negotiated. Interfaces with 
government (e. g.  to satisfY  legal require-
ments related to financial reporting) must 
be modified. 
- It is  likely that the EC will  define a new 
single-character symbol for the Euro. If 
adopted, this would require changes to 
keyboards, fonts,  character-generator 
read-only memory (ROMs) and printing 
hardware (e. g.  daisy wheels). 
In  order to  define  the  minimum  effort  re-
quired to deal the Euro changeover,  it  must be 
noted that only systems used to  process finan-
cial  information  in  one  of  the  participating 
national currencies can be affected by  the Euro 
changeover.  This means that many information 
systems  - those  dealing  with  non-financial  in-
formation - will  not be affected by the Euro at 
all, unless for business strategies. 
Examples  of systems  affected  by  the  intro-
duction of the Euro include: 
- Accounting software (general ledger); 
- Electronic payment systems; 
- Invoicing and billing systems; 
- Payroll systems; 
- Accounts receivable and accounts payable 
sub-ledgers (the information systems that 
record transactions in detail; usually 
linked to the general ledger, which records 
only part of the details or a summary 
of the details of a financial  information 
system); 
- Inventory sub-ledgers, which record the 
value of the inventory; 
- Fixed asset sub-ledgers, which keep track 
of the fixed assets and their value, 
and calculate the depreciation charge 
for the period; 
- Work-in-progress systems; 
- Financial planning and budgeting software; 
- Enterprise resource planning (ERP) systems. 
The above  list of financial  information sys-
tems  is  certainly  not  meant  to  be  exhaustive. 
Many specific categories of information systems 
that will also be affected by  the Euro are easily 
overlooked, for  example: 
- Enterprises often have more financial 
information systems to process financial 
information than they themselves realise. 
This is  especially true for large enterpri-
ses that have standardised on a certain 
software package. Many branches of such 
large enterprises use additional software 
packages that the parent company is  not 
aware of 
- Some financial information systems are 
not used by  the accounting department, 
for instance software for making cost 
calculations or databases, as used by the 
marketing department. It is  easy to over-
look these applications if the Euro 
changeover is  initiated from the account-
ing department. 
Finally,  it  should  be  noted  that  the  Euro 
project,  in  many companies, could also  involve 
other applications  and  functions,  according  to 
new business strategies. Figure 3 
Implications of  the 
Euro Support 
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----------------------Technical Changes--------------------~~~ 
The Euro support requires applications to be changed for technical changes  (new currency formats and 
calculation rules) and business changes according to new threats and opportunities.  The scope and the ratio 
of  technical-to-business changes varies by induslly sectors (as  illustrated),  company typology and geography. 
2.3. Which Companies 
are Affected? 
The Euro  leads  applications  to  be  changed 
in  two  ways:  first  for  technical  reasons  to 
support  new  currency  formats  and  calculation 
rules.  The second type of change occurs as  the 
business  responds  to  the  new  challenges  and 
opportunities.  The  urgency  of Euro  projects, 
their  scope  and  the  ratio  of technical-to-busi-
ness changes will  vary by geography and indus-
try sectors (see Figure 3). 
Financial  organisations  in  countries  likely 
to adopt the Euro early are affected the most, as 
they  may  need  to  complete  major  system 
changes  before  1999.  Many  such  organisations 
have  already  started  Euro  projects,  on  the  as-
sumption that it will proceed, because they can-
not afford to wait until the time table becomes 
clear. At the other end of the spectrum, organi-
sations outside the financial  sector, and located 
in countries unlikely to adopt the Euro, may not 
need to consider the issue for several years. 
Banking  and  finance  are  most  affected  by 
the Euro for  a number of reasons: 
- Highest business impact.  The following oppor-
tunities noted by companies interviewed will 
impact on banking systems: 
•  Relevant streamlining of relationships 
with banks; 
•  A reduction in  exchange risks; 
•  Simplification of accounting in foreign 
currencies; 
•  Increased competition among banks, 
which will  in turn improve terms and 
conditions for business customers; 
•  The lowered inflation and interest rates; 
•  A reduction in  the number of banking 
partners, etc. 
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It is  interesting  to  note  that  savings  from 
the Euro will  far exceed the changeover cost 
for most companies, excluding the retail and 
financial sectors. 
- Highest  impact  on  information  systems.  Nearly 
all  the systems need financial  information. 
Banks must be  ready  by January  1999  (at least 
for  a part of the changeover). This brings a 
higher  risk  of not  being  ready  in  time,  a 
shorter  time  frame  and  potential  overlap 
with the year 2000  project. 
- They could gain more competitive advantages  by 
offering  Euro  products  and  services  during 
the transition period. 
The  retail  industry  will  play  a  key  role  in 
the  Euro  changeover,  strongly  influencing  the 
private  sector.  In  addition  to  helping  the  con-
sumer,  it will  play  a major role  in  withdrawing 
the old currency from  circulation and introduc-
ing the new currency. Hence, the key  issues for 
this sectors are represented by: 
- The dual pricing and pricing policy; 
- The payments (e. g.  check-out counters, 
POS devices); 
- The management of high volume of cash 
(more problems in the changeover period). 
- Furthermore, dealing with a large number 
of customers is  a complex issue in itself: 
•  Process of communicating the effect 
on the customer relationships; 
•  Training the staff to  deal with the issues; 
•  Monitoring the requirements and attitu-
de of SMEs and private customers, and 
thereby deciding the speed of change-
over, is  complex. 
Public  administration will  be  affected,  too: 
the necessary IT changes cover every single ap-
plication in a country's public administration -
vertically  from  a  national  level  down  to  mu-
nicipalities, and horizontally into parafiscal sys-
tems, such as autonomous public social security 
systems. 
Individual national transition plans can differ 
considerably.  For example, at least six Member 
Countries foresee  a concurrent option between 
the Euro (as scriptural money) and national cur-
rency units, from  1 January 1999,  for  all  enter-
prises'  payments  and  communications for,  e. g. 
tax  declarations,  fiscal  and  social  security  sys-
tems,  and  ensuing  IT  applications.  But  other 
countries  will  attempt  to  initiate  most  of the 
public administrations changeover on 1 January 
2002.  However,  even  from  that  date  onwards, 
national currency denominations will have to be 
used  in  government  for  some  time  - in  some 
countries for several years (e. g.  tax declarations 
for  fiscal  years  up  to  2001,  legal  archiving  re-
quirements etc.). 
All the other companies are affected because 
of the  need  for  changes  in  financial  applica-
tions,  relationships with  other European  coun-
tries (export business, multinational, travel  and 
tourism) or because of issues of invoicing pro-
cesses and pricing policy, such as utilities, which 
are  likely  to  be  affected  by  the  Euro  in  the 
second phase. 
2.3.1. What about SMEs? 
Many  small  firms,  of up  to  10  employees, 
are  less  critically  IT-dependent than firms  with 
up  to  500  employees  that  would  be  able  to 
buy  low  cost  standard  products  off the  shelf, 
supported  by  local  service  suppliers.  These 
products and services were not widely available 
until  1997,  but the  general  feeling  is  that  the 
market would generate them in plenty of time, 
given  the  improvements  apparent  in  terms  of 
political  certainty  and  an  increasing  flow  of 
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The medium-sized companies, with between 
500  and 5000  employees, had the most need to 
start  preparations  early;  they  had  individually 
designed or adapted programmes, and resources 
for  adapting  them were  limited  and  becoming 
more expensive. They also suffered more severe 
constraints regarding IT budgets and availability 
of analysts  capable  of contributing  to  reviews 
and  revisions  of their  essential  business  pro-
cesses.  These  medium-sized  companies  could 
be under time  pressures  as  suppliers  to  major 
companies;  a  number  of them  have  declared 
that they will  operate exclusively in Euro from 
the  start  of the  transition  period  (1  January 
1999).  Some  of  these  major  companies  are 
expected  to  encourage  their  medium-sized 
suppliers to invoice in Euro. 
2.4. The Costs and  Risks 
of Supporting the Euro 
2.4.1.  The  Costs 
The Euro  support will  involve  several  cost 
elements: 
- Direct  costs  of programme  development  and 
testing.  The  effort  required  for  invasive 
changes to  an individual programme will  be 
approximately  equal  to  that  required  to 
achieve  year  2000  compliance.  Estimating 
factors  similar  to  those  used  in  year  2000 
projects  (e.g.  ECU  1.4  to  ECU 1.9  per exe-
cutable line of code) are appropriate for pro-
grammes  requiring  invasive  modifications. 
In the case of financial applications, the cost 
of the Euro conformance will be higher be-
cause  of additional  new  development work 
required  to  support  new  business  rules. 
Countries with a decimalised  currency  (i. e. 
one that uses a decimal  point), such as  the 
United Kingdom, will find the Euro adoption 
significantly  cheaper  than  those  countries 
The Euro: 
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that  do  not  use  a  decimal  point,  such  as 
Italy  and  Spain.  The  cost  of decimalisation 
alone  can  be  comparable to  year 2000  con-
formance for  financial systems. 
- Package  costs:  Significant  updating,  recon-
figuring  or replacement of packages may be 
required. 
- Data  conversion  costs:  There is  a  direct  cost 
of conversion,  as  well  as  risk  incurred,  for 
some  organisations  which  will  have  to  re-
organise databases in the limited number of 
weekends remaining before January 1999. 
- Project management costs:  The  Euro  support 
can  be  very  complex  (more  complex  than 
year 2000)  and,  for  most organisations, will 
involve multiple, related, complex and large 
projects. 
- Impact assessment cost:  Determining the  im-
pact of the Euro is a significant project in its 
own right. 
- Operational costs: Converted systems may re-
quire more disk space or processor cycles. 
- Hidden  and indirect IT costs:  Many  IT  appli-
cations  dealing  with  financial  data  are  not 
under  central  control.  Large  organisations 
may have thousands of PCs, and many per-
sonal and workgroup PC applications mani-
pulate and store financial data using macros, 
personal databases and simple programming 
tools.  The  cost  of  finding  and  "Euro-
enabling"  these  applications  and  databases 
will be substantial, and will probably also be 
hidden from conventional IT budgets. 
- Hardware costs: Changes to hardware, such as 
keyboards,  ROMs  and  cash-handling  ma-
chinery involve significant manual effort and 
relatively long lead times. 
•  213 214 
European Information Technology Observat01y · EITO 98 
Other elements that have  to  be  taken  into 
account are: 
- Overlap with year 2000 confonnance efforts. This 
will  involve companies (many multinational, 
large,  corporate  banks  and  financial  com-
panies)  which  have  decided  to  adopt  the 
Euro from  January 1999. 
- The cost of  uncertainty.  Plans must be contin-
ually  revised  to  track  the changing political 
climate  and  the  varying  adoption  plans  of 
business partners. Relatively minor political 
changes,  such  as  revising  the  changeover 
period  (now  defined  as  a  maximum  of six 
months), could imply large IT cost changes. 
Costs  will  vary  by  industry  - a  key  driver 
being  the  amount of business  change  implied 
by  the Euro. A number of estimates have been 
published, mostly by financial  institutions which 
are  particularly  aware  of the  issues:  Figures 
ranging from  13  million ECU to more than 130 
million  ECU  for  individual  European  banks 
have been quoted - such costs typically include 
software, hardware and training elements. Some 
financial  organisations  claim  that  the  Euro 
support may  cost the IT organisation up  to five 
times as much as  year 2000  conformance; how-
ever, such estimates may be misleading, as they 
are  worst case  figures  that include  decimalisa-
tion,  hidden  year  2000  work  and  the  costs  of 
supporting significant new  business functional-
ity.  EuroCommerce,  a  retail  industry  lobbying 
organisation, has estimated that the total cost -
including costs  such as  hardware,  software and 
training - to the European retail industry ranges 
from 27 billion ECU to 42  billion ECU, depend-
ing on legislative requirements. Individual, large 
European  retail  and  industrial  organisations, 
such as  vehicle manufacturers and store chains, 
have already published cost estimates exceeding 
50  million  ECU.  The  move  to  the  Euro  will 
come with a substantial price  tag,  not least for 
Accounting 
3% 
Source: The European Banking Federation 
Others 
14% 
Information 
Technology 
54% 
converting IT systems which  handle  cash.  The 
Association of Payments and Clearing Systems 
(APACS)  predicts  that  the  total  bill  to  UK 
companies  will  be  almost  800  million  ECU, 
50  percent of which  will  be  used  for  changing 
IT  systems.  APACS  also  contends  that  the 
process  of converting to  a  single  currency will 
take three years - and potentially longer, if dual 
currencies need to be supported. 
Available  estimates  in  general  consider  the 
costs of changing all  existing systems, assuming 
that these will  stay and be  converted to  handle 
the Euro. Application suppliers may  be  able to 
offer  less  expensive  solutions,  either  through 
generalised  conversion  packages  or  by  incor-
porating  changes  in  revised  versions  of their 
software  and  providing  standard  tools  for  the 
transition phase. 
The European Banking Federation's estimate 
(Figure  4)  and some  companies'  evaluations,  as 
Figure 4 
The Banking Costs 
Breakdown Figure 5 
How Companies 
Consider the Cost 
of  the Transition 
to Single Currency 
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shown  in  a  CEGOS  survey  (Figure  5),  can  be 
looked at in order to understand the breakdown 
of costs. 
A significant issue is  represented by the fact 
that,  even  by  1997,  IT  directors  still  had  little 
understanding  of the  potential  impact  of the 
Euro, in  terms of budgeting for  conversion pro-
jects; this is revealing in the lack of illumination 
it  provides.  IT  end  user  organisations  clearly 
have  nascent views  on what the Euro will  cost 
their  businesses  and  what  it may  or may  not 
mean  to  them,  but  more  than  50  percent  of 
managers  and  directors  (see  Figure  6)  had  no 
idea at all of the cost of this type of projects. 
2.4.2. The Risks 
The  Euro  poses  many  business  challenges 
that  ultimately  will  impact  the  IT  community. 
According to  the uncertain scenario a key  issue 
for  companies is  the potential delay  in  starting 
the project that could imply a number of risks -
these can be listed as  follows: 
- Failing to be ready in January 1999; 
- Further compression in the already short 
time-frame for  the project; 
- Greater resources problems (resources 
already committed to other companies 
that made an earlier start); 
- Rather than being an opportunity it becomes 
a survival project; 
- By  completing this project late losing 
competitive advantages to those companies 
that completed earlier and are now 
implementing new applications. 
The  business  and  IT  impact  may  change 
substantially during the next  few  years,  as  the 
Euro  process  evolves  and  technical  details 
are  clarified.  Modifications  to  the  changeover 
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Figure 6 
Euro Project Spend 
as a Percentage 
of  Overall IT Spend, 
Europe 1997 Table 3 
Companies' Approach 
by Industry 
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Company category  Companies' approach by industry 
. 
Badkbig and Finance  Most banks wiU'be  r~ady in  order to guaral:ltee the Euro openitivity (in some 
countries such as peimany and Italy most banks signed an agreement :with the 
Banking Associatiem).  · 
Many banks are drveloping El1ro products and s~rvices in order to gajn competiJive 
advantages during' the, .  transitiOn period  , 
Insurance  A high proportion .cif companies are working in order to guarantee some or all 
services Euro-compliant 
ManuJacturing and 
Retail 
Wide Variation depeJ:lding on.the geographicatpositioni:qg,  ~izt}, and business 
. 
Services  Approach is strongly.  affected by the activity/market, most compallies planned to be 
ready by 2002  (i.e . .most utilities are likely to manage only the dual. pricing;  · 
..  most tour operatO!!,i and hotel  •cl;l~ins are already developing Euro services)·  , 
.. 
Public Administration  Depending on country, about 40% of  EU Pu,blic Administration have already decided 
to accept payments· and declar~tion in Euro  · 
process  from  local-currency notes and coins  to 
Euro  notes  and  coins  are  particularly  likely  to 
have  a  substantial  impact.  The  precise  timing 
for the introduction of  Euro notes and coins has 
generated considerable  debate.  European retail 
organisations  in  1997  petitioned  to  move  the 
proposed date from  January to another month, 
so  that  to  avoid  conflicts  with  year-end  sales, 
and also  suggested that dual pricing should be 
optional,  because  of the  large  IT  and  labour 
costs  required  for  such  "throw  away"  system 
changes.  Monitoring  and  management  of the 
changing  technical  and  business  environment 
will be vital to successful adoption of the Euro. 
Developers must be realistic - not optimistic. 
The  cost  and  complexity  of overlapping  Euro 
and year 2000  projects, combined with a Euro-
pean shortage of skilled resources, will result in 
many  organisations  failing  to  complete  either 
project  on  time.  Business  and  IT groups  must 
work together to  plan for  the worst case before 
it  occurs  - prioritisation  is  vital.  As  with  the 
year 2000,  the most important systems must be 
addressed first.  A typical order might be: 
1.  Customer-facing, mission-critical systems; 
2.  Internal, mission-critical systems; 
3.  Internal, operational systems; 
4.  Peripheral systems. 
3. Company IT Opportunities 
and Threats: Typical  Approach 
3.1. Euro When? 
Some Considerations about 
the Company Approach 
Each company is  formally free to decide the 
timing of the Euro changeover between January 
1999  and  January  2002.  As  already  noted, 
examples  of early  changeover  plans  are  banks 
that have to guarantee the conversion into Euro 
of wholesale  payment systems and settlement/ 
delivery  systems  as  from  1  January  1999  (in 
some  countries,  such  as  Germany  and  Italy, 
banks  have  signed  an agreement  proposed  by 
the National Banking Associations,  in  order to 
guarantee some key products and services Euro-
compliant from January 1999). 
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Company category  Companies' approach by country participation 
Domestic;-country  Wide variation depending on industry, size and business, but the majority of  l~ger 
probably IN  companies is already facing  thy Euro issues 
Domestic~country  Wide variation.  depending on industry, size, and business, butmost companies are  . 
probably OUT or late  still waiting 
' 
Multinational  A vast majority decided to operate in Euro by  1/99. Some different approaches:  _ , 
all or.part of activities, which activities, which countries 
Company category  Companies' approach by size 
Large  Approaches vary depending on the industry, geographical cover().ge and business, 
but many very large firms have started preparing for  the Euro early and would make 
a successful changeover 
SMEs  Only 10-15% of SMEs have taken action to prepare for  EMU.  Smallest (up to 
10 employees) are less critically It dependent. 
Medium-sized companies (500-5000 employees) s{jecially needed to start preparation 
early and have more severe constraints: IT budget, resources availability, pressure as 
suppliers to major companies that are expected to encourage them to invoice in Eurd 
Company category  Companies' approach by characteristics of customers and suppliers 
Companies targeting  Companies with dominant large corporate customers  esp~cially , needed to start  ·.• 
large corporate  preparation early.  Not enough did so, leading to  potentially significant difficulties 
customers 
Companies targeting  Most companies are still waiting, some of them decided just for  a dual pridng policy. 
private and SME  Banks and retailers will play a key  role in building up the s1,1ccessful  introduction of 
customers  the Euro that will largely depend on its acceptance by the consumer 
" 
Companies depending  Many companies decided just to focus on purchasin~ ap{)Iicatiort Et!ro-compliant 
on suppliers in other  in a first phase  · 
European countries 
The  company  approach  is  dependent  on 
some internal or external issues/characteristics, 
as  described in Tables 3-6. 
Many  companies  have  decided  to be Euro-
compliant  by  January  1999,  but  only  a  small 
number of them plan to  adopt the Euro for  all 
their  activities  by  1 January  1999.  Most  com-
panies,  in  fact,  plan  to  start  in  Euro  only  with 
the activities which, in their opinion, will  most 
benefit  from  the  use  of the  Euro.  These  are, 
Table 4 
Companies' Approach 
by Country Participation 
Table 5 
Companies' Approach 
by Size 
Table 6 
Companies' Approach 
by Characteristics of 
Customers and Suppliers Table  7 
Companies' Evaluation 
ofEuro Impact on their 
IT  Systems 
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Mainly an opportunity (52%) 
When it is an occi:\sion to replace the old in-house-
bUilt systems With  software packages 
When companies st<lrt with the project in. advance, 
so that the time schedUle is not.so tightand so the 
Euro can be faced as an opportunity to completely 
re-design existing systems 
When it presents the opporttJnity to check systems 
and re:-design them to according to new platforms 
and technology 
When it presents tl}e opportunity to briQg systems 
into line with new business processes 
according  to  the  cases:  financial  transactions; 
accounting;  reporting;  purchasing;  inter-com-
pany transactions (for groups); and transactions 
with  large  corporate  customers.  Some  com-
panies will  use  the  Euro  from  1 January  1999 
for  the  sales  of some  kind  of products  or  for 
exports,  while  using  the  national  currency  for 
the other products or for  sales on the domestic 
market.  In  this  type  of situation,  the  Euro  is 
often considered as  a tool to promote corporate 
image  or  to  increase  sales  in  Europe.  Some 
retail  and  utilities  companies  will  only  have 
dual pricing in Euro and national currency from 
1 January  1999,  and  believe  that  payments  in 
Euro will be low during the changeover. 
3.2. Is  the Euro an  Opportunity 
to Review the Information System 
according to New Business 
Processes? 
Expenditure on IT systems to cope with the 
introduction  of the  Euro  can  represent  an  in-
vestment  opportunity.  The  strategic  business 
The Euro: 
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Mainly a threat (  48%) 
When systems have recently been updated and the 
Euro will only be an additional cost 
When the Eqro will delay other IT projects that axe 
consid.ered l$:ey for .  the business ctevelopment 
The Euro project (a1so because of the millennium 
problem) is likely to cause an increased cost of 
programmers and IT. resources 
For companies where only marginal changes of 
systems are necessary and planned 
For companies that have. not identified any . .  b:Usiness 
advant<lges from  the Euro changeover 
analysis provoked by the need to adapt systems 
would  give  firms  the  potential  of longer  term 
advantage.  Furthermore,  it  would  allow  for 
rationalisation  of IT  systems,  thus  generating 
cost savings. 
An example of this is  that some firms (  espe-
cially  manufacturing  companies  and  medium-
small  firms)  would  be  able  to  replace  their 
existing  systems,  often  individually  designed 
when  packages  were  unavailable,  with  new, 
cheaper  to  maintain  and  better-performing 
standard packages. 
Overall,  it  could  be  regarded  as  an  oppor-
tunity for  organisations to take advantage of the 
rapidly  developing  information  society,  and  of 
more modern approaches to  doing business, as 
exemplified by  electronic commerce. 
On  balance  half of the  analysed  companies 
viewed  the  Euro  project  as  mainly  an  oppor-
tunity to review systems and an half viewed the 
project as  mainly a cost (Table  7). 
Most companies  evaluate  the Euro  (mainly 
opportunity versus cost for IT) according to sys-
tems age  and relevance of changes to be made. 
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3.3. The Impact on 
Spending Priorities: 
Can  the Euro Stop Other Projects? 
The  Euro  project  will  require  considerable 
investments  that  could  reduce  the  companies' 
capabilities  to  invest  in  other projects.  One  in 
five  organisations  estimated  that  more  than 
40 percent of their total IT budgets will be spent 
on Euro projects  (Figure 6).  Recent evidence on 
the  market suggests  that  this  could  be  under-
estimated because of extent of external resources 
constraints.  Furthermore  if we  consider  that 
many companies have to face  the Euro problem 
in  conjunction  with  the  year  2000  issue,  it  is 
clear that they will  not be able  to  invest much 
in  other areas.  This is  especially a problem for 
banks;  about 65  percent of them declared  that 
they  will  have  to  stop  or  delay  many  other 
projects - for  example, new electronic delivery 
systems. 
According  to  our  research,  in  the  larger 
companies, most investment in the Euro will be 
focused: 
- Through 1996-1999 on banking and financial 
companies; 
- Through 1998-2000 on retail, services and 
manufacturing. 
3.4. IT Project Resources 
The Euro  is  not only  the package  vendor's 
problem,  as  will  be  seen in  the  following  sec-
tion;  companies  will  mainly  need professional 
services:  for  fixing  existing  systems;  project 
management;  technological  and  business/orga-
nisational  consulting;  software  packages  cus-
tomisation and integration; testing and solution 
roll-out;  application  inventory;  and  changes  in 
planning, etc. 
We  are  concerned here therefore with  high 
value  services  requiring  a  high  level  of skills 
and experiences. 
The  overlap  of year  2000  and  Euro-com-
pliance  projects  is  a big  deal  for  European IT 
industry  users,  but  a  gold  mine  for  service 
vendors.  There  is  already  insufficient  world-
wide  service  capacity  to  satisfy  the  likely  de-
mand  for  year  2000  outsourcing  and  contract 
programming. As we approach 2000, the laws of 
supply  and  demand  will  cause  outsourcing 
prices  to  rise  and  availability  to  fall.  Super-
imposing  an  equivalent  project  (in  terms  of 
European  effort  and  expenditure)  on the  year 
2000  requirement exacerbates  the  situation,  as 
illustrated in Figure  7 and Table 8. 
In  countries where  the  Euro  begins  before 
2000,  the computer service  industry is  likely to 
have  only 20  percent of the required outsourc-
ing  capacity  from  1998  through  2001.  Organi-
sations  still  contemplating  outsourcing  either 
year 2000  or Euro projects before 1999 will face 
difficult negotiations with service providers and 
should complete  contracts as  soon as  possible. 
Organisations that have waited until 1998 to ob-
tain  programming  or package  installation  serv-
ices may be unable to find a suitable provider. 
Outsourcing urgent year  2000  or  Euro  pro-
jects  is  not  without  risks,  particularly  if the 
organisation  has  not  previously  dealt  with 
outsourcers. 
There are many challenges to be faced: 
- An  abiding  principle  of IT  is  that  adding 
staff to a project that is  already late is  very 
unlikely to  speed it up.  Outsourcing in any 
form must be planned well in advance. 
- Organisations  typically  underestimate  the 
cultural  and  management  challenges  when 
dealing  with  offshore  development  and  a 
vendor with whom they do not already have 
an  established  relationship.  The  first  off-
shore project may overrun - this may not be 
an  acceptable  risk  for  time-critical  Euro  or 
year 2000 projects. Part Two  · EITO 98 
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Table 8 
Do Companies believe 
that the Euro Project 
Resources will be a 
Yes, resources will be a critical issue (60%)  No, resources will not be a critical issue (40%) 
'  Critical Issue for their 
Organisation? 
4. Euro Project Planning and 
Management in  Business 
4.1. Project Approach: Steps 
Our  first  evaluation  of the  companies'  ap-
proach  to  the  project  related  to  the  Euro 
changeover  asks  when  did  they  start  to  plan 
the Euro strategy (Figure 8). 
If  we  consider  that  this  sample  mainly 
addresses  the  larger  companies  which  started 
in  advance  with  the  Euro  strategy,  it  is  quite 
clear that many European companies (including 
SMEs)  still  have  to  start  with  Euro  project 
management. 
Modifying  IT  systems  to  support  a  single 
European currency may be complex and expen-
sive.  Organisations  have  to  first  assess  when 
they  may  require  full  or  partial  Euro  support 
according to a typical action list (Fable 9). 
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It is  interesting to evaluate the state of play 
of projects  as  of September  1997  across  the 
limited number of detailed cases studies (Figure 
9),  in  order  to  understand  the  typical  steps 
in  European companies,  if this  not statistically 
valid.  Most  large  companies,  as  shown  in  the 
previous  sections,  are  already  facing  the  Euro 
project. 
The first  step  is  to  establish the Euro Task 
Force where all  affected  departments (Finance, 
IT,  Sales  and  Marketing,  Accounting,  etc.)  are 
represented. In many companies, the Task Force 
is  organised by working groups with specialised 
tasks: 
Euro check list 
Form an Euro project group. 
Ensure that the Euro project has appropriate high-level sponsorship. 
1996 
15% 
Gather information about the attitude of clients, competitors and suppliers, examine the value chain 
surrounding the organisation. Review key  partners' progress to ensure that their timetables and technical 
approaches are both viable and compatible. 
Evaluate the potential Euro impact on company business, organisation and IT systems. 
Consider a range of solutions appropriate to each characteristics and prioritise development to minimise 
overall risk. 
Decide on the Euro strategy (i.e. when the company would like to start operating in Euro and choosing 
activities; plan an  education and awareness programme, on Euro issues, relationships with customers 
- when appropriate - and for internal IT users. 
Make an inventory of applications affected by the Euro. Where possible exploit experience and deliverables, 
such as  the system inventory from year 2000 projects. 
VerifY internal resources available for  the Euro project and plan training activities if required. 
VerifY vendor availability for  the Euro project and review contracts with outsourcers and pack-vendors, 
to establish who  is  responsible for the Euro support, what will be delivered, when it will be available and 
what it will cost to obtain and install. 
Decide on the budget for  the Euro project/  activities. 
Prepare an action plan for the Euro. 
Start to change management activities (communication plan, training, etc.). 
Figure 8 
When did the 
Companies Interviewed 
Start to Plan 
the Euro Strategy? 
Table 9 
Typical Action List in 
the Euro Project Figure 9 
The Project Steps 
Advancement in 
European Companies 
Analysed. 1997 
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Euro Task Force establishment 
Gather information about 
customers, suppliers, 
competitors, ... 
Evaluate the Euro impact 
on the company 
Decide on the Euro strategy 
Inventory of applications 
impacted by  the Euro 
VerifY  internal resources 
availability 
Verify external resources 
availability 
Decide on the Euro budget 
Prepare the Euro action plan 
Start to change management 
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activities ~~===1r===+==+~=+===t===+===+===t====t=====1 
0%  10%  20%  30%  40%  50%  60%  70%  80%  90%  100% 
[  •  done  D going  D planned Ll not appropriate [ 
- Example in banking: macroeconomic monetary 
policy,  business  analysis,  financial  markets 
(stocks  and  bonds,  inter-banking,  exchange 
rates,  etc.),  IT  impact  (payment  systems, 
procedures  and  archives,  payment  cards, 
processes and IT issues),  systems and orga-
nisation  (stationery,  accounting,  personnel, 
contracts), legal  issues, institutional aspects, 
etc.; 
- Example in retail: payments and cash handling, 
labelling,  purchasing,  accounting  and  fiscal 
declarations,  pncmg,  logistics,  relationship 
with  banks,  changes  in  management  and 
training. 
In smaller firms the Euro Task Force is often 
assembled by  the head of Finance in co-opera-
tion  with  the  CEO,  and  it  rarely  has  formal 
structure or procedures. 
The  second  step  is  represented  by  the  de-
cision  about  the  Euro  strategy  that,  in  this 
sample, has been implemented in  70  percent of 
cases.  In the other 30  percent, it was  under dis-
cussion and decided  by  the  end of 1997.  Most 
SMEs  waited  longer  to  make  more  definite 
plans,  based  on  such  issues  as  whether  the 
country would be a member in the first  group. 
The  next  step  is  represented  by  an  action 
plan;  about  45  percent  of companies  have  al-
ready  completed  at  least  some  part  of  this 
action plan; another 35  percent are working on 
it. According to these results, it is  clear that the 
Euro takes a good deal of  work for planning and 
analysis activities and that there is a delay in the 
implementing activities. 
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The business impact analyses and the neces-
sary  collation  of information  from  the  market 
are  managed  in  parallel  to  other  actions  and 
under the same action plan. The activities more 
closely  related to  the IT Euro aspects were not 
so  well  advanced:  inventory  of  applications 
affected  by  the Euro and resources  availability 
had  been completed in  only 25  percent of the 
companies. 
The  phase  of defining  the  budget  is  very 
critical  for  different  reasons:  a)  often  the 
companies  defined  only  a  partial  action  plan; 
b)  only a small number had already verified the 
costs and availability of providers  and external 
products and services and, furthermore, had not 
yet  selected  products;  c)  the  costs  of services 
are  likely  to  increase in  the next few  years,  ac-
cording to the increasing demand; d)  in conglo-
merates there  is  a  need  to  collect the  require-
ments and plans of many companies. 
Change management activities  have  already 
been implemented in a few cases but are mainly 
planned for  1998  (60  percent of cases). 
Only a few  banks and a few  large manufac-
turing companies declared that they had already 
completed  all  the  above-mentioned  activities, 
including  the  change  management  activities. 
Banks,  large  manufacturing  companies  and 
some  service  companies  (mainly  those  related 
to  the  financial  sector,  such as  financial  infor-
mation providers) are the most prepared for the 
Euro  changeover,  while  insurance  companies 
seem  to  be  less  prepared.  To  sum up  smaller 
firms  are  the  least  prepared  and,  considering 
the industries, utilities and retail companies are 
later than banking and manufacturing. 
4.2. Project Approach: 
Fix Existing Systems or Re-make? 
There is no single strategy to make a system 
Euro-compliant - organisations must consider a 
spectrum of solutions ranging  from  "quick  fix" 
tactical changes to strategic solutions (e. g.  pack-
age  adoption). Each system that carries out any 
form  of financial  processing must be reviewed. 
The strategy  will  be  modified  by  the  urgency 
of the  Euro  support.  Organisations  requiring 
such support sooner may be forced to carry out 
tactical  changes;  those  with  more  time  may 
have  the  opportunity  to  add  greater  business 
value  or  integrate  Euro  changes  with  other 
enhancements. 
As mentioned above, the Euro support needs 
a comprehensive system inventory;  once  it has 
been  taken,  conventional  legacy  code  assess-
ment principles may  prove  useful  in  reviewing 
systems.  Applications  can  be  categorised  in 
terms  of business  value  and  technical  quality; 
applications with low value and low quality are 
retirement  candidates,  while  applications  with 
high  value  and  high  quality  are  enhancement 
candidates - other systems may be enhanced or 
replaced as  appropriate. 
Hence,  the  Euro  project  may  trigger  more 
radical  solutions,  such  as  the  replacement  of 
in-house  applications  with  packages,  or  the 
replacement  of coin-handling  machinery  with 
alternatives  that are more easily  modified.  For 
example some telecommunication providers are 
actively considering the replacement of all coin-
operated phones with card phones. In the short-
term, the Euro will boost the European package 
market,  as  organisations  discover  applications 
that are cheaper to replace than convert. 
It is  important to  emphasise that every  op-
tion could cause opportunities and threats. For 
example, it is a common misconception that the 
replacement of applications with software pack-
ages  will  be  a  cure-all  solution,  but  organisa-
tions  have  to  consider  that  the  installation  of 
Enterprise Resources Planning - ERP packages 
(which we  found was the implemented solution 
in some interviewed manufacturing companies) 
can take nine to 18  months, and that multi-site, 
multinational  package  installations  may  take Figure  10 
Company Approach 
ro Application Changes 
in  the Eum Prl!}ect 
Table  10 
Main Reasonsj(Jr 
Compmzy Approach 
10 Application Changes 
in  the Euro  PN>ject 
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R.cplace  with 
custom 
software 
4°/o 
Main reasons for 
Replace  with 
soliware  packages 
25 0:0 
New applications 
fix current applications 
66% 
Main reasons for 
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A spectrum of solutions can be evaluated 
in  order to make a system Euro-compliant: 
• Fix current applications (usually 
applications with high value and quality 
are candidates for enhancement). 
• Applications with low quality are 
usually candidates for retirement 
(often package adoption). 
• Some new applications can be 
developed relative to new products 
and services related to Euro business 
opportunities. 
Main reasons for 
"fix current applications":  "replace with standard/  customised  "replace with custom software" 
packages":  and "develop new applications": 
Strong integration of systems, im- Cost savings  Take  advantage of the opportunity 
possible to replace a part of them  lo  renew old systems 
Internal IT resources know  Time savings  Capitalise on  internal IT skills 
systems very well 
Better control of the project  Leverage on software vendor's 
skills 
Independence of external  Adoption of packages implies 
providers  process innovation 
Established fit  with  business needs  Replacement of in-house and 
custom solutions (more often than 
when packages are already adopted) 
Too  late to doing anything else 
even longer.  Furthermore, major package  instal-
lations  and  upgrades  are  primarily  a  service 
cost; the availability of suitable staff and service 
providers will  diminish sharply through 1998. 
About  30  percent  of the  larger  companies 
will  buy  software  standard  packages,  about  15 
percent  will  adopt  some  custom  development 
and  about eight percent will  develop some new 
applications. 
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Some  difference  according  to  industry may 
be noted: 
- Fixing current applications is  more common 
in banking, services and retail. 
- Replacing  applications  with  standard  pack-
ages is more common in manufacturing. 
- There will  be no relevant difference in cus-
tom developments, of  which there are few in 
any company. 
- The  development  of  new  applications  is 
decidedly higher in banking, and quite high 
in  retail  and  service  companies  (specifically 
related with financial services), and is absent 
in manufacturing industries. 
Main reasons for  Main reasons for 
Joint projects 
with suppliers 
30% 
"internal development" (often  "joint projects with suppliers": 
related to the applications fixing): 
Strong integration of systems  Prevents IT·  resource shortage, 
reduces risks 
... 
Internal IT resources know  Keep project management internal 
systems very well  and capitalise on supplier skills 
and IT resources 
Better control over project  Several partners nee.ct to be 
execution  inv:olved on an Bl,lfQ project 
(SW houses, consulting companies, 
HW vendors) and the provider is 
called on to be a system integrator 
Suppliers 
Total  involved in 
outsourcing  development 
4%  11% 
Internal 
development 
55% 
Main reasons for 
"global outsourcing": 
Right approach for system$ which 
are not relevant for the company 
core business 
Preferred by smaller firms 
,, 
' 
' 
J 
4.3. Project approach: Make or Buy 
The  project  development  is  usually  shared 
using  internal  resources,  external  services  and 
products.  The approach that we  verified  in  the 
large companies is  mainly based on internal re-
sources (Figures  11  and 12, Table 11).  Also, in this 
case, some industry differences are evident: 
- Retail and services are mainly focused on in-
ternal development, followed by banks.  It is 
important to underline that, even if close to 
70  percent of the organisations analysed are 
oriented towards in-house development, they 
will use other approaches (packages or exter-
nal services) for part of the project activities. 
Figure 11 
Company Approach 
to Development 
in the Euro Project 
Table  11 
Main Reasons for the 
Company Approach 
to Development in  the 
Euro Project Figure 12 
Internal and External 
Resources Breakdown 
Figure 13 
Which are the Areas 
in which Suppliers 
are Mainly Involved? 
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External 
30% 
Internal 
70% 
Hardware 
11% 
Software 
packages/tools 
21% 
development/ 
integration-custom 
31% 
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Currently  joint  projects  is  the  approach 
mainly chosen by  manufacturing and some-
times by banks. 
- Total  outsourcing  is  not  highly  adopted  in 
large  companies  (analysed  here)  but  it 
means taking  a  chance  for  many small  and 
medium companies. Sometimes professional 
associations, for instance in the banking sec-
tor,  are  developing  special  packages  for  the 
smallest organisations. 
Finally, it can be shown that companies tend 
to  prefer  in-house  development  for  core  busi-
ness-related  applications  (for  example,  the 
applications related to  the client's management 
and products/services delivery), and tend to buy 
external products and services for  the less com-
pany-specific  applications  such  as  accounting 
and finance. 
Most  companies  are  planning  to  involve 
most of their IT resources on a part-time basis 
(about 20 percent); the resources involvement is 
decidedly  higher  in  the  banking  sector,  where 
about 70 percent of  IT resources (mainly project 
managers and analyst programmers) will  be in-
volved in the Euro project for about 50 percent 
of the time. 
The  required  internal  resources  and  skills 
involved in the Euro project are at a high level 
of technical  skill,  but only a  few  organisations 
have already planned - or begun - some train-
ing on general Euro issues for  IT resources. 
The survey did not find significant differences 
according  to  the  various  industries,  except  for 
hardware acquisition, which is  decidedly higher 
in retail and banks (Automated Teller Machines, 
POS, etc.). 
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Some issues in  selecting products and serv-
ices: 
- The use of software and services companies 
to support programming activities during the 
most critical stages is  predominant. 
- Software  packages  and conversion tools are 
adopted in companies which have chosen to 
replace current systems. 
- Business,  organisational  and  technological 
consulting  is  often  required  in  projects 
where  companies  chose  to  replace  current 
systems. 
- Hardware  vendors  are  mainly  involved  in 
retail  companies, where  replacement of de-
vices and check-out counters is  required. 
- Project  management  is  often  considered 
strategic and thereby the responsibility of an 
individual company.  Often, suppliers are  in-
volved in the project management by provid-
ing tools and methodologies. 
4.4. Project Approach: 
Euro and Year 2000 Joined? 
Because  the  Euro  and  the  year  2000  are 
temporarily linked, a typical question that com-
panies pose is:  is it useful to join the to projects 
together, in order to gain economies of scale? 
Drivers include: 
- The assumption that the projects have simi-
lar  characteristics  and  operate on the  same 
code  base  and  can  therefore  benefit  from 
economies of scale or shared effort. 
- In some European organisations, the business 
drivers for  the Euro are much stronger than 
those for  year 2000.  It may be easier to ob-
tain resources for Euro projects or joint pro-
jects, rather than just for year 2000  projects. 
- Financial organisations wishing to make Euro 
changes  before  1999  may  not have  enough 
time to carry out separate sequential projects. 
Most companies analysed, however,  decided 
to keep the two projects separate (Figure 14). 
Partly  integrated 
25% 
Separate projects 
67% 
Joint EMU and 
Year 2000 
Why do the companies tend to separate the 
two projects? 
- Different issues (the Euro also  has  business 
issues)  implying  - for  example  - user  in-
volvement  in  the Euro,  is  the most impor-
tant reason, especially for  banks, retails and 
services companies; 
- Different deadlines (this was not mentioned 
by banks which have to be ready by January 
1999); 
- To  limit complexity. 
To  summarise, there is a strong rationale for 
keeping  them  separate  because  they  are  both 
time-critical,  very  complicated  and  have  rather 
different characteristics (business drivers,  time-
table,  development  skills  and  processes,  busi-
ness involvement,  training,  etc.).  Therefore, IT 
project  risk  increases  in  a  non-linear  manner 
with  project complexity,  and will  increase  risks 
and the probability of overrun. 
Figure 14 
Euro and Year 2000 
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The  reasons  for  partial  integration  of the 
two  projects  - sometimes only  some  tasks  are 
joined (for  instance,  implementation  and  test-
ing)  are  to gain  synergy,  to optimise the use of 
internal  resources,  and  when  a  company  has 
decided on a single  provider for  both projects. 
When organisations do  not have  the chance of 
enough elapsed time to  complete both tasks as 
separate projects or decide - for other reasons -
to merge all or part of the projects, they should 
consider the following points: 
- Stronger development and management pro-
cesses to compensate for the increased risk; 
- A good strategy to manage the increased risk 
is  to  merge  as  little  as  possible  of the pro-
jects (as some of the interviewed companies 
are doing); 
- Merging  only  specific  time-critical  tasks, 
such  as  database  management  system  re-
organisation; 
- Partitioning  the  project  and  merging/out-
sourcing simpler, mechanical tasks (e. g.  date 
expansion and decimalisation) while separat-
ing responsibility for  the implementation of 
new business logic; 
Pipe lining  changes  - e. g.  although the  two 
projects are overlapped, the changes on any 
single module are applied sequentially. 
4.5. Critical Issues and 
Key Success  Factors 
in Managing the Euro Project 
The key  problems underlined by  companies 
(Figure 15)  are: 
- The short time frame - a key point for banks 
that have  to  be ready  by  January  1999,  but 
also  a  critical  issue  for  many  large  multi-
national companies that decided to be ready 
by 1999; 
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- The scarcity of  internal resources (both from 
a quantitative and qualitative point of view); 
- Remaining  uncertainties  (i.e.  which  coun-
tries will be  in the first group, the start and 
end dates of the changeover period, govern-
ment  approach  on  payments,  public  debt 
and declarations, specific legal and technical 
aspects)  that  must  be  faced  by  companies 
constantly monitoring the political changes; 
- The overlap with other projects (mainly the 
year  2000  project,  but there  are  also  many 
other projects that are key for companies, to 
ensure that they do  not lose business posi-
tioning or so  that companies cannot delay -
many banks,  for  example,  are  merging  sys-
tems, due to other banks acquisitions); 
- The  management  of  company  partners 
(mainly referred to business partners such as 
key customers and providers); 
- Resource  scheduling  and  priorities  assess-
ment; 
- The  IT  vendors'  co-ordination,  availability 
and selection. 
The key success factors are  (Figure 16): 
- Involvement ofusers (business departments) 
during  the overall project (strategy,  require-
ments analysis, development, testing, change 
management); 
- Top  management  sponsorship  is  key  (in 
some  organisations where  top  management 
awareness  is  still  low,  the Euro Task  Force 
has a special task in  order to improve it); 
- Planning and project management (this  is  a 
key issue also in selecting external partners) 
to  address  resource  availability  (evaluating 
the internal  resources  and planning the re-
quired  training,  verifying  the  key  providers 
availability); 
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Critical Issues 
Figure 16 
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Careful estimation of the Euro impact (not 
always  easy,  as  various  issues  have  to  be 
addressed and there are many hidden costs 
and impacts, such as  PC applications); 
- Development of simple solutions (choosing 
the  solutions according  to  some key  issues 
such  as  time,  priority,  minimising  risks  of 
failure); 
- To  select the right partners. 
4.6. Providers 
Who are the key providers? Most companies 
have not been able to find  a single source pro-
vider to  fully  address their Euro requirements. 
According to them mainly specific providers can 
be found, such as: 
- Tools providers (mainly for the banking and 
financial  sectors)  which  provide  inventory 
programmes,  conversion tools and develop-
ment tools; 
- Consultants  for  project management meth-
odologies and tools; 
- Business  consultant  for  business  issues  re-
lated to  the Euro; 
- Application software vendors (but there are 
still very few  ready Euro-compliant products); 
- Hardware vendors (for the hardware replace-
ment - ATM and POS  - but sometimes also 
as  system  integrators  and  partners  in  the 
project). 
Many companies look to  existing  suppliers, 
who can co-operate with the organisation to fix 
existing  applications  and  can  be  asked  to  up-
grade  and change the provided applications,  as 
their  key  Euro  providers.  So  a  company  will 
often select providers according to  its own past 
experiences, rather than on the basis of proven 
capability in and specialised skills for  the Euro. 
For  this  reason,  when  organisations  list  key 
selection  criteria,  they  seem  to  give  the  same 
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importance  to  the  specific  Euro  issues  and  to 
the  knowledge  of the  company's  information 
system,  based  on  previous  experience.  Other 
key  criteria to select providers are: 
- European  coverage  (this  is  very  important 
for  multinational  organisations,  but  also 
offers  more  chances  for  Euro  skills  and 
experience); 
- Reference to Euro projects; 
- Provider reliability and financial stability; 
- Resource availability and services guarantee 
(considering European IT resource shortages 
approaching year 2000); 
- Euro-compliant software packages and solu-
tions; 
- Clear  and  complete  information  and  docu-
mentation on Euro offerings; 
- A  clear evaluation  of providers - what will 
be  delivered,  when  it  will  be available  and 
what it will  cost to obtain and install; 
- Good IT project managers. 
Therefore,  European  organisations  believe 
that available offerings are not totally adequate 
to requirements, as  most of them are quite late 
in Euro products and services preparation. They 
noted some issues for  vendors,  in order to  im-
prove their offering for  the Euro: 
- Focusing  project  management  capabilities, 
in order to guarantee the respect of planned 
deadlines  and  develop  specific  planning 
tools for  the Euro project; 
- Providing clearer information on their Euro 
offering  (where  possible,  showing  concrete 
examples of tools, methodology, etc.); 
- Investing  in  marketing  and  communication 
in order to give to market more information 
about the Euro offering; 
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- Focusing on business and not only 
on technical issues; 
- Training resources which will be a great 
issue in the next few years; 
- Creating Euro-dedicated departments. 
5. Conclusions: Market Sizing 
5.1. The IT Euro Market 
In order to evaluate the Euro impact on the 
market, it is useful to remember some key issues 
of the  Euro  changeover  timing:  as  underlined 
in the  previews  sections,  awareness  of the  im-
pact  of the  Euro  on  the  IT  industry  is  still 
mainly nascent and,  as  a result, very  few  orga-
Italy 
France 
Germany 
UK 
0  10  20  30  40 
implementa-
tion in 1999 
3% 
50 
% of companies 
implementa-
tion in  1997 
13% 
60  70 
Euro-
80  90  100 
'  •  Euro-compliant 0  evaluation  D implementa- ~  implementa- •  implementa- 0  no plan 
in 1997  tion in  1997  tion in 1998  tion in 1999 
Figure 17 
Current Status of  Euro 
Projects (Summary of 
Major Countries).  1997 
Figure 18 
Current Status of  Euro 
Projects in the Major 
European Countries. 
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nisations are Euro-compliant or plan to become 
so  in  the  immediate  future.  Vendors  stand  to 
reap  huge  rewards  from  helping  IT  users;  this 
means  that most expenditure  will  be  made  in 
the next few  years. 
In  order  to  understand  when  the  Euro-re-
lated market will take place, it is  useful to have 
an idea of the current status of Euro projects in 
the  major  European  countries  (Figures  17,  18). 
According  to  a  survey  carried  out in  the  first 
quarter  of 1997  (350  companies),  only  an  ex-
tremely small  number of companies  have  pro-
jects  or  initiatives  in  place,  which  means  that 
their  organisation  is  either  already  able  to 
cope with the forthcoming Euro or soon will be. 
Less than five  percent of organisations claim to 
be  Euro-enabled.  Even  in  the  two  countries 
seen to  be key  drivers  behind monetary union 
- Germany and France - only small numbers of 
companies  report  that they  have  Euro projects 
in place.  Italian and French  companies  appear 
to  be  responding at very  much the  same pace, 
while the German sample would suggest only a 
few  companies  are  active.  No  UK  companies 
contacted  for  this  survey  reported  that  they 
were, as of this moment, Euro-compliant. 
This  scepticism  is  reflected  in  UK  respon-
dents' attitudes towards the Euro in the future: 
whereas almost 50 percent of French companies 
and  37  percent  of Italian  companies  plan  to 
evaluate  the Euro  issue  this  year,  only  half of 
this proportion of UK companies plan to do  so 
in  1997.  Twenty-five  percent of German  com-
panies  plan  to  implement  Euro-compliance  in 
1997,  while  five  percent of UK  companies will 
take this step. 
The second  issue  to  evaluate  is  related  to 
the market breakdown by products and services. 
One  of the  main  components  of the  Euro  IT 
expenditure is  related  to  the usage  of external 
professional  services.  The  banking  system  is  a 
The Euro: 
Impact on Information Technology 
good  example:  although  many  banks'  inter-
national  systems  already handle ECU, most of 
their  transactions  are  carried  out  in  national 
currencies.  In  order to  cope  with  these,  banks 
with  mainly  in-house  developed  systems  (re-
presenting  most  large  and  many  middle-sized 
banks)  will  need  to  change all  such systems  -
consisting of  millions of  lines of code, including 
historical  data,  plus  ancillary  services  such  as 
chequebook and statement printing. 
As with millennium projects, each individual 
Euro-driven systems change is in itself relatively 
trivial,  but the  multiplier effect  from  changing 
whole portfolios of systems makes the problem 
formidable.  The  nature  of  the  changes  that 
Euro-compliance requires is  undoubtedly more 
far-reaching than the date-field fixes  at the core 
of year 2000-compliance initiatives. Source code 
for  hundreds  of programmes  will  have  to  be 
searched assiduously for  every instance of cash 
which,  in  a  banking  system,  will  crop  up  with 
great frequency.  Where source code  is  missing, 
object  codes  may  have  to  be  disassembled  to 
identify all the currency fields - a difficult task. 
Unlike  date-fields,  values  in  currency  fields 
represent  real  money,  which  might  be  lost  or 
misappropriated. 
Many commentators have suggested that the 
perception that the Euro will  cost 10  percent of 
the  typical  three  percent IT  budget,  as  a  pro-
portion  of revenue,  is  extremely  wide  of the 
mark.  We  expect  the  cost  of coping  with  the 
Euro  to  consume  30  percent  to  60  percent  of 
yearly  IT  development  budgets.  Some  compo-
nents of the market, such as  PC shipments, will 
be  also  influenced  by  the  Euro.  The  issue  of 
Euro  convergence  continues,  in  fact,  to  loom 
over the European economic landscape and the 
Euro-depressed GDP growth in Europe, increas-
ing consumer uncertainty; as a result, the major 
contribution to  growth will be from the profes-
sional market rather than the home market. But 
the Euro is  likely  to absorb  immense amounts 
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1996  1997  1998  1999  2000  2001  Total 
; 
France  927  1.854  4.480  3:974  2.823  1.390 
'  ,J5.448 
Germany  868  3.039  5.428  5.862  4342  2.171  21.710 . 
Italy 
: 
I•  438  877  2.367  2.197  1.929  964  8.768 
Spain  160  361  1.042  1.122  842  ; 481  4.008. 
UK  326  868  2.605  .3.148  '  2.497  1.4H  '  ' 10:855 
Others*  .  1.136  2.271  5.224  7.041  4.542  2.498  22a12  .. 
' 
Total Europe  3.855  9.270  21.146  23.338  16.975  8.916 ,  83.500 
* Others: Austria, Belgium, Denmark, Finland, Greece, Ireland, Luxembourg, Netherlands, Portugal, Sweden 
1996  1997 
Banking and finance  1.684  3.599 
Manufacturing  873  1.764 
. 
Retail  655  1.416  .. 
Services and public fldministratiop  644  2.491 
Total  3~855  9.270 
< 
1996  1997 
Hardware 
,.,  771  1.947  .. 
. 
SqftwaJ;e packages  1.157  2.688 
Professional services  1.928  4.935 
Total  3.855  9.270 
of IT  staff time,  diverting  budgeting for  hard-
ware  to  software  projects  and  reducing  the 
global spending on PCs. 
According  to  the  research,  companies 
should  follow  the  market  estimation  on  the 
Euro-related market.  In our opinion,  the Euro 
will  increase  global  market  spending,  as  com-
panies can postpone some projects,  but cannot 
1998  1999  2000  2001  Total 
7.183  ' 5.889  3.295  1.731  23:380 
'  ... 
5.173  6.027  4.614  2.424 
..  20.875 
3.590  4.358  2.738  1.438  ·14.195 
5.200  7.064  6.328  3.324·  2s~o5o  .. 
2Ll46  23.338.  16, .975  8.916  83.500· 
1998  1999  2000  2001  Total 
4.863  5.601  4.244  2.051  19.477 
' 
5.709  5.835  3.904  2.051  i  21.344 
10.573  U.902  8.827  4.815  ; . 42~680 
;·;  ~·  . ; 
21.146  23~338  ··.  16.975  8.916  83:500 
- on the whole  - stop all  the other projects to 
avoid losing market positioning and competitive 
advantage  - e. g.  new  delivery  channels  in  the 
banking industry, sales and marketing tools, etc. 
The range of the Euro-related market varies 
from  60,000  to  100,000  millions  of ECU  con-
sidering  only  the external  spending.  The most 
probable  scenario  is  estimated  in  Tables  12-14; 
Figures 19, 20). 
Table 12 
The IT  Market Related 
to  the Euro by Count1y, 
MillionECU 
Table 13 
The IT  Market Related 
to the Euro by Industry, 
Million ECU 
Table 14 
The IT  Market Related 
to the Euro by Products/ 
Services, Million ECU Figure 19 
Relativeness of 
the Euro IT  Market, 
by Country 
Figure 20 
Relativeness of 
the Euro IT  Market, 
by Sector 
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5.2. The IT Market-
Opportunities and Threats 
The Euro projects, which will involve a large 
part of total  IT  expenditure,  will  have  a  great 
impact  on the  market  breakdown  by  industry, 
products/services and providers. 
5.2.1. Market Opportunities by Industry 
The main opportunities, as evidenced by the 
market analysis, will  be derived firstly  from  the 
banking  and  financial  sectors  - in  which  the 
projects will be more expensive, more complex, 
more  critical  and  more  concentrated  in  1997-
1999. 
In this sector, the opportunities are strongly 
focused on the software changes (mainly based 
on  professional  services),  but  there  are  also 
some  opportunities  related  to  the  specialised 
hardware  equipment replacement  (POS,  Auto-
mated Teller Machines, etc.). 
The second sector is retail, both for the soft-
ware  changes  (requiring, similarly to  the bank-
ing sector, mainly professional services) and the 
hardware replacement. There are also,  interest-
ingly,  some  specific  service  companies,  which 
are strongly involved in the Euro changeover -
financial information providers, tours operators, 
etc. 
Finally,  there  is  manufacturing,  a large  part 
of services  and  utilities  companies,  and public 
administration. In many cases, there is  a larger 
demand  for  software  products  in  large  com-
panies and SMEs. 
Also,  as  described  in  the previous sections, 
in  each  industry,  distinctions  must  be  made 
between  local  companies,  multinational  com-
panies and  large  groups.  In the  largest  groups, 
for  example,  internal  financial  systems  are  so 
complex  that  the  changeover  process  can  be 
compared to some components of banking. 
5.2.2. Market Opportunities 
by Produds/Services 
The key components of these projects are: 
- The professional services: 
•  Management and technological consulting 
(mainly  for  the  most  business-impacted 
companies such as  banks and retailers); 
•  Outsourcing, system integration, transition 
outsourcing; 
•  Software  development,  fixing  existing 
applications; 
•  Business  Process  Reengineering  (as  the 
consulting  services  mainly  in  companies 
more business-impacted); 
•  Change  management  and  training  (this 
will be a great issue in the Euro projects); 
•  Life cycle  services (according to the vari-
ous Euro changeover steps - first  transi-
tion, changeover, final  changeover, and to 
an increasing demand of standard applica-
tion software solutions); 
- The software packages: 
•  Development tools,  Euro converters and 
middleware (little demand); 
•  Application software  packages  (i.e. many 
manufacturing companies are strongly ad-
dressed towards software packages for the 
accounting/financial  area,  furthermore 
this is  a typical offering for  SMEs); 
- Hardware equipment: 
•  Mainly  POS  and  Automated  Teller  Ma-
chines, but also  some personal computer 
devices,  such as  keyboards and large and 
medium systems upsizing, etc. 
There is  little impact on telecom equipment 
and services; in this environment, only one com-
ponent is  important to be underlined: the Euro 
is  likely  to  improve  electronic  commerce  and 
the  use  of payment  cards  in  order  to  reduce 
cash management problems. Figure 21 
Primary External 
Supplier Involved 
in Euro Projects, 
Europe.  1997 
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Software  Other  Systems 
3%  vendors  Management 
5%  consultants 
14% 
~~lOt:--. 
Outsourcers 
24% 
3% 
5.2.3. Market Opportunities by  Providers 
In  order to  assess  the market opportunities 
and threats, it is useful to define the key leaders 
in this market. The users' perception is not very 
clear  but,  according  to  some  surveys,  we  can 
estimate the key  vendors in these type  of pro-
jects (Figure 21).  The uncertainty over the Euro 
in  the  marketplace  is  reflected  in  the  higher 
utilisation  of business  consultants  in  driving 
Euro projects than with year 2000  engagements. 
This  means  that,  among  the  more  traditional 
key  leaders  in  such  big  projects  (system  inte-
grators,  software  vendors,  outsourcers),  there 
will  also be the business consultants. 
The  role  of external  providers  is  key:  just 
below  three-quarters  of the  organisations  ana-
lysed  in  recent  surveys  see  the  utilisation  of 
outside  suppliers  as  increasing  the  chances  of 
their Euro project's success. 
Other vendor characteristics  can  help  them 
to have more opportunities: 
- Obviously,  vendors  able  to  prepare  an  ad-
equate Euro-compliant offering and internal 
skills  in  advance  is  advantageous.  It  is  im-
portant to remember users have difficulty to 
find partners who are really global. 
The Euro: 
Impact on Information Technology 
- European-wide  vendors  have  more  oppor-
tunity to  offer Euro references,  as  required 
by users. 
- A  system  integration  approach  and  skills, 
tools and methodologies in  project manage-
ment. 
- Skills  related  to  the legacy  systems,  mainly 
affected in the large companies. 
- A  strong focus  on accounting and financial 
systems. 
- A  large  number  of adequately-skilled  re-
sources  and  a  strong  focus  on  the  profes-
sional services market. 
- The  outsourcing  and  facility  management 
capabilities (both. total outsourcers, that are 
often  information  system  owners,  and  the 
accounting/finance area outsourcers). 
- Industry knowledge. 
Most threats will be to niche providers, both 
because the key partners will  be the larger sys-
tem integrators likely  to  be the only Euro pro-
ject partners,  and because many other projects 
which are not Euro-related are likely to be post-
poned. 
5.2.4. Some Potential Opportunities and 
Threats Related to  Various Euro  Issues 
Although the time line of the Euro is poten-
tially  slipping,  those  organisations  which  post-
pone  the  unpalatable  and  inevitable  moment 
when  Euro  projects  are  signed  off,  will  face 
paying expensive premiums for completing pro-
jects in a pre-Euro rush. These organisations, of 
course,  will  provide  the most lucrative  market 
for  vendors.  IT  users,  undoubtedly,  will  require 
external  IT  service  assistance  over  Euro-com-
pliance,  and  professional  services  vendors  may 
be constrained  only by  their ability to  resource 
their own,  rather than their competitor's, solu-
tions teams. However, IT services organisations 
face  the  negotiation  of awkward  paths  to  the 
Euro  service  opportunity.  Services  firms  will 
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have to  adopt a cautious approach to  committ-
ing  resources,  while  preparing  to  move  ex-
tremely  quickly  when  this  demand  becomes 
mmediate (as  it  undoubtedly will)  and  projects 
become mission-critical. 
Much  of the  resentment  IT  users  feel  to-
wards the IT supplier community over the year 
2000  will  transfer into the Euro arena.  Services 
firms  do  understand that the Euro is  perceived 
as  a  business  problem,  not a  technical  one,  in 
which  they will  need to  manreuvre in order to 
be seen as  part of the solution to  the problem, 
rather than its  creator.  Vendors  of professional 
services will  find  a hesitant audience for  Euro-
based  solutions  initially;  positioning  of their 
capability in  this period, however,  will  be criti-
cal in order to maximise the flood of opportuni-
ty which will appear as  the true nature of Euro-
compliance emerges from  behind the year 2000 
in 1998  and 1999. 
A potential opportunity/threat for  European  IT 
vendors could come from  overseas personnel. 
One major concern both users and vendors 
have  as  a  consequence  of the  conjunction  of 
the year 2000 and the Euro is the skills crisis de-
veloping  in  both  client/server  and  mainframe 
disciplines.  While  the  most  forward-thinking 
organisations, such as  some of the major banks, 
are replacing systems with  client/server and/or 
networking technology,  many organisations  are 
deciding that it  is  more cost-effective to  retain 
legacy systems with relevant modifications. As a 
result, there will  be new  client/server and net-
working  skills  needed  with  a  move  towards 
value-added  consulting,  but  there  will  also  be 
mainframe skills requirements. 
There  is  already  a  shortage  in this  area,  as 
many organisations have decided that, they need 
to  be  at  the  forefront  of IT  implementation; 
many firms are also unwilling to divert core per-
sonnel  from  current  tasks  to  upgrade  systems 
for the new millennium. Freelance IT personnel 
with  legacy  skills  are  enjoying  a  new  wave  of 
demand already; organisations that developed a 
poor reputation  during  previous  periods of re-
cession are finding it hard to recruit this type of 
staff now that demand dynamics are reversed. 
Organisations  such as  banks have,  over  the 
past  few  years,  slashed  head  counts  to  reduce 
costs  in  both IT  and line  departments,  yet IT 
suppliers  are  warning  that demand  for  millen-
nium skills will push costs sky-high as the dead-
line  approaches,  and  the  same  will  inevitably 
happen for single-currency projects. What applies 
to  banks  also  applies  to  large  multinational 
corporations. As a consequence of these trends, 
salaries of IT  staff with  legacy  skills  are set to 
spiral out of control: if they can be found, staff 
will virtually be able to name their own price. 
One approach to this dilemma will be to hire 
staff  from  overseas  programming  shops.  Pro-
grammers  from  countries  such  as  Far  Eastern 
countries  are  cheaper and  more  plentiful  than 
in  the  United  States  or  Europe.  One  of the 
largest Indian software firms, with offices in the 
United States and Europe, is  involved in nearly 
50  year 2000  projects worldwide, most of them 
with USA and European clients. 
Undoubtedly,  there are  businesses that will 
not  solve  the  Euro  problems  in  time  or  will 
solve it inadequately, leading to business failure, 
loss  of opportunity,  extreme customer dissatis-
faction  and  litigation.  Increasing  awareness  of 
this  problems will  lead  to  panic  as  the decade 
progresses, making the solution to the problem 
an  area  of competitive  advantage  both  for  IT 
users and their suppliers. Vendors which can act 
as  brokers  in  guaranteeing  the  integrity  of a 
particular supply chain, by ensuring the systems 
compliance  of  participants,  stand  to  gain  a 
significant marketplace advantage. 2  These  priority  information 
programmes had operated for 
two  years  with  the objective 
of  awareness  raising  and 
education.  Specific  actions 
included;  Euro  papers  giving 
information  of technical  in-
terest,  the  web  sites,  both 
Europa  (500,000  "hits"  a 
month) and CORDIS, and the 
newsletter  lnfeuro  (320,000 
copies, six issues a year). Bro-
chures have been printed and 
distributed,  including  four 
and  a  half million  copies  of 
the  guide  "When  will  the 
Euro  be  in  your  pocket?".  A 
range  of professional  bodies, 
often co-funded by  the Com-
mission,  also  had  a  range  of 
web  sites  and  other methods 
of making  information  avail-
able.  Information  was. spread 
to their members and then on 
to  individual  firms  by  profes-
sional federations. 
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"Who  are  the  key sponsors  that  vendors  have  to 
address for the Euro projects? 
Euro  projects  are  much  more  likely  to  be 
initiated by,  and seen as, joint initiatives, rather 
than purely the  domain of the  IT  department. 
Almost  40  percent  of  organisations,  at  the 
overall  European  level,  report  that  their  Euro 
project  has  a  joint  IT  and  end-user  sponsor; 
only 20 percent of projects are being run as pure 
IT  projects.  IT  vendors  must  remember  this 
Euro  project  characteristic  in  approaching  the 
marketplace.  Joint  approaches  to  IT  manage-
ment  and  line  staff will  be  a  requirement  in 
attempting to  convert Euro opportunities. 
Summary 
Introduction of the Euro is  the most 
significant planned business change ever to 
have faced  the European IT community and 
its customers. 
It impacts every business and public 
sector organisations. 
It presents unprecedented opportunities 
for  IT vendors that are well  prepared and 
can effectively market and deliver good 
solutions in  an environment where demand 
for  resources is  certain to  outstrip supply. 
However, the challenges to suppliers are 
as  important as the opportunities. Many cus-
tomers - both business and public adminis-
trations - are unprepared and will  be handling 
the Euro in crisis mode. Some suppliers will 
have underestimated the time end efforts 
required to deliver new or updated solutions 
that are Euro-compliant. There will  be com-
petition for  resources and inevitably some 
losers as  well as winners. The overlap of the 
Euro implementation with year 2000  concerns 
will  inevitably create management pressures 
for suppliers as  well as  customers. 
The Euro: 
Impact on Information Technology 
A central task for  the industry is  to assist 
customers to identify the opportunities 
presented by the Euro rather than seeing 
it as  a problem to be solved, so  that any in-
creased expenditure associated with the Euro 
adds values to their business and moves 
Europe's use of IT forward  rather than 
simply being absorbed as  an additional cost. 
6. Research  Methodology 
In order to prepare this paper,  GartnerCon-
sulting: used many sources of information made 
available by  the Commission2;  analysed  several 
surveys  from  the past two  years  carried out by 
GartnerGroup and Dataquest; and carried out a 
custom survey of in-depth analysis of some key 
companies,  representing  different  industries, 
geographical coverage and positioning, size and 
business characteristics. 
Following  are  some Internet addresses  also 
used: 
http:/  /amue.lf.net/ 
http:/  /amuc.lf.net/business/english/managing.htm 
http:/  I amue.l l".net/business/sme/  engl ish/sme  indx.htm 
http:/  /amue.l r.net/news/newsindx.htm 
http:/  /amue.lf.netlnws/newslet 
http:/  /bewoner.dma.be/gedesmet 
http  :1 /europa.eu.int/en/agenda/emu 
http  :1 I curopa.eu.  inti  euro/  en/  emu/ 
http:/  /lucifer.com/if-lists/i r-propose 
http:/  /shaw.iol.ie/~pobeirne/emu.htm 
http:/  /ssdc.ucsd.edu/ssdc 
http:/  /www.cordis.lu/esprit/src/ 
http:/  /wv.;w.deutsche-bank.de/leistung/ewu2/ 
http:/  /www.ecu-activities.be/ 1996_  4 
http:/  /www.ecu-activities.be/ecueuren.htm 
http:/  /www.emuawarc.rorfas.ie/ 
http:/  /www.euro.nl/ 
http:/  /www.tee.be/ 
http://www. france .d iplomatie. f'r/ rrmonde/  euro 
http  :1 /www.helsi nki. filvalttdk/kvtok/stucl/j heiskan/ 
linkit.html 
http:/  /www.itworks.be/bookmark/euro/index.html 
http:/  /www.maxiq.com/emu/emuchat 
http:/  /www.mi.eamcom.it/euro/ 
http  :1 /www.xs4all. nl/  ~kessels 
http:/www.abnamro.com/euro/ 
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The Convergence of Voice 
and Data Communications 
This chapter has been provided by Monitor Com-
pany in  close co-operation with the EITO Task Force. 
1. Introduction 
What  is  the  Information  and  Communica-
tion Technology (ICT) industry going to look like 
in  five  years? Where should leading companies 
be  positioned  by  then?  What  choices  are  ne-
cessary to  get there? Over the next decade, de-
cision-makers in the industries falling under the 
ICT  umbrella are  going  to  find  it  increasingly 
difficult  to  answer  the  fundamental  strategic 
questions. Key players can expect a future of re-
lentless change as  the once separate ICT indus-
tries  around  voice  and  data  communications 
converge, reshaping the nature of competition. 
2. Definition of Convergence 
2  .1. Convergence 
"Convergence" has become one of the more 
heavily  used  words  in  the ICT  industry  press. 
The word is  used in announcements and publi-
cations to  describe almost any  trend represent-
ing the ever closer contact between the comput-
ing,  telecommunications  and  media  industries 
(see  Table 1).  This concept now covers so many 
disparate  trends  that  its  value  to  a  decision-
maker is  questionable. 
Many of these  trends are  enabled by  digit-
isation. Digital technology has made it possible 
to  convert  sound,  text,  graphics  and  moving 
images  into  coded  digital  messages  which  can 
be  combined,  stored,  manipulated  and  trans-
mitted quickly,  efficiently and in large volumes 
over wired  and wireless  networks  without loss 
of quality.  In a world of ever increasing digitisa-
tion,  "convergence"  has  been used to  describe 
almost any of the resulting trends. 
For  the  purposes  of this  chapter,  however, 
convergence is  defined as  more than just digit-
isation. A narrower definition will  help create a 
set  of forecasts  that  will  be  more  useful  and 
straightforward for  decision-makers to  incorpo-
rate into their work. 
2.2. Convergence between 
Voice and Data Communications 
Networks 
Convetgence  refers  ro  the eme1 gence of  nenvorks 
capable  qj' carrying  digitised  voice  and data  in  real 
time and 1rith equal e./flciemy. 
This  definition  includes  the  emergence  of 
software to operate these networks, the services 
running  over  them,  and  the  professional  serv-
ices  supporting them. The emerging converged 
networks  are  packet  switched  and  capable  of 
delivering a quality of service in both voice and 
data communication at least as high as in  tradi-
tional networks. Table  I 
Popular Defrnitions 
of  Convergence 
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Trend 
Convergence of 
voice and data 
communications 
networks 
Wireless/wireline 
convergence 
Convergence of 
communications and 
computing hardware 
Convergence of 
ICT technology 
and content 
Convergence of 
television and 
computing 
Convergence 
between 
industry layers 
Convergence of TV 
and telephony 
Convergence of 
carrier services 
Legend:  ~True 
.)( False 
Selected example 
The Convergence of Iii  ice 
and Data Communications 
Enabled by 
digitisation 
Single 
network 
optimised 
for voice 
and data 
•  Transport of voice and data over a packet  ~  ~  switched network: 
- e.g.  transport of voice over an IP 
network using software developed 
by  companies like VocalTec 
•  Launch of dual mode handsets such as  ~  X  GSM/DECT, enabling the combination 
of global mobility with free  on-campus 
calling over a company PBX 
•  Personal digital assistants such as  ~  X  the Nokia 9000  communicator 
•  Database features of Computer 
Telephony Integration 
•  Inroads of companies like Matsushita  ~  X  and Sony into content 
•  Emergence of players such as 
Atari and Nintendo 
•  Interactive information delivered  ~  X  alongside traditional TV,  as being 
developed by companies like British 
Interactive Broadcasting 
•  PCTV devices offered by  companies 
such as  Compaq and Fujitsu 
•  Convergence of computer manufacturing,  X  X  software development and systems 
integration functions in companies 
like IBM 
•  Telephony offered alongside cable TV by  X  X  companies such as C&WC in the UK 
•  Bundling of wireline, wireless, Internet  X  X  and other services in a single billing 
package 
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2.2.1. Traditional Networks 
Today's communications networks are either 
circuit or packet switched. Circuit switching has 
traditionally  been  suited  to  communications 
that must flow constantly and in real time, such 
as  voice.  The  principles  of the  technology  go 
back  to  the  origins  of the  telephone  network, 
when  operators  would  physically  connect  two 
phone lines to  create an electric circuit.  Today, 
the  circuits  are  virtual  rather  than  physically 
distinct wires, but the principle of predetermin-
ing a connection remains. 
For data  communications,  circuit  switching 
has proved wasteful as  data tends to  flow  in ir-
regular bursts of traffic. Most data communica-
tions until now have  required neither a contin-
uous  connection,  nor  real-time  transmission 
(e. g.  e-mail, fax).  Packet switching has proved a 
more efficient means of transport for  this  kind 
of data as  it  does not require dedicated connec-
tions between devices communicating with each 
other.  Data is  divided up  into packets and each 
is  then  addressed  and  sent  to  its  destination 
over  a  shared  pipe.  The  shared  nature  of the 
network  ensures  that  the  pipe  is  always  fully 
utilised.  Frame  relay,  X.25  networks  and  the 
Internet are  examples  of packet  switched  net-
works. 
2.2.2. Emergence of Converged Networks 
Fully converged  networks  do  not yet  exist. 
Networks capable of carrying voice and data are 
still skewed towards either voice or data. Digital 
circuit  switches  in  modern  voice  networks, 
while  able  to  handle data in real  time, are  not 
converged as  they are optimised for continuous 
bandwidth connections of  2-3  minutes' duration. 
They are inefficient handling traffic that arrives 
in irregular bursts, with variable and unpredict-
able bandwidth requirements. 
Today's  public  data  networks  are  not  con-
verged  either.  The most  commonly  cited  con-
verged  network,  the  Internet,  offers  an  insight 
into  how  converged  networks  might  function 
but is  itself not yet fully  converged. While it is 
able  to  carry  voice  or data,  it  performs  better 
in handling data.  The quality and reliability of 
voice  content carried  over  the  Internet is  still 
below  acceptable  levels.  Section  3  of  this 
chapter will discuss how the advent of new pro-
tocols may allow IP networks such as  the Inter-
net to  make  the  transition to  full  convergence 
by adding real time transmission capabilities. 
Currently,  only  equipment  in  the  transport 
layer  of today's  voice  and  data  networks  can 
be  considered  as  fully  converged.  The  SDH/ 
SONET equipment frequently used in this layer 
handles both voice and data efficiently in point-
to-point communications. 
The current situation will  not last.  Over the 
coming years,  convergence will  spread to other 
network layers in addition to the transport layer. 
As reliable converged technology becomes avail-
able,  a  new  breed of packet  switched  network 
will  emerge  that  can  transport  digital  data  in 
real time and at variable bandwidths. Transmis-
sion of voice traffic will increasingly be digitised 
and  transported  alongside  other data  on these 
multipurpose,  converged  networks.  Over  time, 
voice will become just another data application, 
passing over a universal network. 
Convergence  will  occur  in  two  phases  (see 
Figure 1): 
- Phase 1: next 2-6 years 
The transit layer at the heart of today's net-
works will continue to converge. In addition, 
private  networks  (e. g.  corporate  networks) 
will  begin  to  converge  as  intra-company 
voice traffic is increasingly digitised and sent 
as  data  over  leased  line  or  packetised 
connections  between  office  locations.  In 
time, combined PBX/routers will replace the Figure 1 
Two Phases 
of  Convergence 
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Phase 1 
(next 2-6  years) 
Equipment 
convergence in: 
•  Transit 
•  Corporate 
Phase 2 
(next 4-10+ years) 
Equipment 
convergence  in: 
•  Transit 
•  Corporate 
•  Residential 
end-points 
<!) 
"'  0 
0. 
0  u 
•  "Black telephone" 
ill------,u  1 
~ .;--- ,  -----~-----t..,..,_~ ,., ~~ = ~c = ~ ~ ,  ..  J ,,,,~ 
,t·~· 
•  TV,  music, , 
•  Converged 
central 
office switch 
single purpose PBXs  and routers present in 
most corporations  today.  Conventional  cus-
tomer  premise  equipment  (CPE)  will  still 
predominate  among  end-users  during  this 
phase (e. g.  "black telephones", data LANs). 
- Phase 2: next 4-10 +years 
The emergence of scaleable converged voice/ 
data switches suitable for  use in the central 
office  level  of public  networks,  combined 
with  the widespread  adoption of converged 
end-user  equipment,  will  result  in  the 
emergence  of fully  converged  public  and 
private  networks.  A  single  converged  infra-
structure  right  into the home and onto the 
desktop  will  begin  to  emerge.  Users  will 
start  to  migrate  to  converged  network 
The Convergence qf voice 
and Data Communications 
Network 
backbone 
Network 
backbone 
I M &~o~~~ ~J~-----------
phones and appliances that plug directly into 
the packet switched, converged network (for 
example,  enabling  video-on-demand  enter-
tainment,  or  videoconferencing).  However, 
full  migration will  take  place  over a longer 
timeframe than 10 years. 
Section  4 will  present  detailed  forecasts  of 
the pace and extent to which convergence takes 
place in  these phases over the next decade. 
As well as  transporting voice and data traffic 
migrating from traditional networks, a universal 
network capable of handling variable bandwidth 
transfers in real time enables many new services 
that  are  currently  not  available.  Examples  of 
these  services  might include web-based  calling 
(e. g.  calling  a  company's  toll  free  number di-
rectly  from  their website), or on-demand video 
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Voice  Converged  Data 
Professional  •  Voice outsourcing/consulting  •  Converged network  •  Data outsourcing/consulting 
Services  G 
outsourcing/consulting  G  e 
•  Mobile services  •  Converged Internet access  •  Internet access 
•  Local voice services  •  Converged backbone revenues  •  Internet backbone 
•  Long distance voice services  •  Converged leased line and  •  Leased line and managed data 
•  International long distance  managed data network services  network services 
Communication  voice services  •  Voice  over the Internet 
Services  •  Local converged 
•  Long distance converged 
•  International long distance 
@ 
converged  ~  @ 
Communication  •  Voice communications  •  Converged communications  •  Data communications 
Software  software 
~ 
software 
~ 
software 
~ 
•  Voice  end points  •  Converged end points  •  Data end points 
•  Voice  concentrators  •  Converged concentrators  •  Data concentrators 
Equipment  •  Voice  switching  •  Converged switching  •  Data switching 
(Hardware+  •  Voice  transmission  •  Converged transmission 
System Software)  •  Mobile communications  •  Converged mobile 
infrastructure 
~ 
communications 
~  ~  infrastructure 
and multimedia. The emergence of "killer" con-
verged  network  services  that  large  numbers 
of customers  will  be  prepared  to  pay  for  will 
be  an  important  driver  of convergence  and  is 
discussed  in  more  detail  in  section  3  of this 
chapter. 
tracking the pace and extent of convergence in 
these industries, while avoiding the unnecessary 
complexity  of examining  individual  segments 
and sub-segments. 
2.3. Tracking the Impact 
of Convergence 
This  chapter  includes  forecasts  that  high-
light  changes  in  the  ways  that  revenues,  and 
profits, are distributed between different indus-
tries  as  convergence  takes  place.  The  large 
number of industries under the "ICT industry" 
umbrella makes  it  impractical  to  track  the im-
pact of convergence on each individually. Group-
ing  industries  that are  likely  to  be  affected  in 
similar ways  will  help  to  maintain  accuracy  in 
2.3.1. The  Convergence Grid 
By  grouping industries in this way,  the  con-
vergence grid (Figure 2) helps to identify the broad 
shifts  in  revenues  that  convergence  will  bring 
about. 
The horizontal axis of the grid distinguishes 
between  single  purpose  networks  and  multi-
purpose,  converged  networks.  Single  purpose 
networks  specialise  in  carrying  either  data  or 
voice. The industry built around voice networks 
is  shown in the left column, data on the right. 
Figure 2 
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The vertical axis represents each layer in the 
value system of each industry: 
- Equipment: The equipment package which is 
sold  to  customers  includes  hardware  and 
system software. Products include end point 
equipment (telephones,  PCs),  concentrators 
(PBXs,  routers),  switches  and  transmission 
equipment. 
- Communication  software:  The  next  layer 
enables  equipment  to  communicate  with 
each  another using  a  common communica-
tions protocol. Examples of products include 
IN  services,  feature  upgrades  for  voice 
switching  equipment  and  packet  routing 
software. 
- Communications  services:  Communications 
services  enable the gathering and exchange 
of information by end users, using  commu-
nications software and equipment. These are 
the  services  typically  offered  by  PTTs  and 
other carriers: voice & data communication, 
leased lines, Internet access, and so  forth. 
- Professional  se1vices:  Outsourcing,  systems 
integration and consulting projects for  com-
munication service providers and corporates 
form  the  final  layer  of the  industry  value 
system.  For example,  a  new  telephone  op-
erator  in  a  given  market  may  require  the 
services of a telecommunications equipment 
provider to manage or even maintain its net-
work. 
2.3.2. Using the Grid 
to  Track Convergence 
The  grid  tracks  changes  in  the  ways  that 
revenues,  and  profits,  are  distributed  between 
different  industry groups  as  convergence  takes 
place. The size of each industry grouping (each 
box  on  the  grid)  will  change  as  industries 
supporting traditional  voice  and  data networks 
converge. 
The Convergence of  Voice 
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Example: the impact of  convergence on  the voice 
communications market 
Basic  telephony  has  traditionally  been 
carried by a dedicated network (the PSTN). The 
emergence  of converged  technology  over  the 
next few  years will  open up  an opportunity for 
new competitors to enter this business, offering 
voice  calls  of similar quality at substantial  dis-
counts  to  the  charges  of the  incumbent PTTs 
and carriers (Internet telephony is  one example 
of this). 
This will  cause  two  major changes  in  both 
the overall amount and distribution of revenues 
across this layer of the grid: 
- First,  some  proportion  of  the  revenues 
generated  by  voice  traffic  will  migrate  to 
new entrants providing access  or communi-
cations  services  in  the  converged  network 
arena.  Corporate users will  lead  this migra-
tion,  attracted  by  the  low  cost  of inter-
connecting  geographic  locations  within  the 
enterprise  using  the  converged  network 
services  of the  new  providers.  Over  time, 
consumer  traffic  will  begin  to  follow  this 
path  also.  This  is  shown  on  the  grid  by  a 
shift in revenue to the central column in the 
grid. 
- Secondly,  incumbent PTTs  and  carriers will 
be faced  with the choice  of lowering tariffs 
close  to  the  level  of the  new  entrants,  or 
losing  substantial  market  share.  Lower 
tariffs  will  cause  the total  size  of the voice 
communications  market  to  shrink,  while  a 
large proportion of the remaining revenue is 
likely  to  be  captured by  the incumbents. If 
the traditional  carriers  do  not lower  tariffs, 
they  risk  a  major  migration  of revenue  to 
those  offering  converged  communication 
services. 
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These effects  will  be  severe  (see  section  4) 
and  will  have  important  implications  for  the 
players  who  compete  in  the  voice  and  related 
industries (see section 5). 
3.2. Technology 
3. Drivers of Convergence 
3.1. Four Drivers of Convergence 
Drivers  identify  deeper  patterns  of change 
behind  the  enormous  number  of  one-time 
events,  periodic  occurrences  and  continuous 
forces that influence the evolution of the indus-
try.  There  are  four  key  drivers  that will  influ-
ence  convergence,  the  pace  at  which  it  takes 
place and the extent to  which it will  go.  These 
are shown in Figure 3. 
The technology that will  enable widespread 
deployment  of fully  converged  networks  does 
not yet exist.  Technological bottlenecks exist in 
developing two critical areas: 
- Equipment  enhancements  that  improve  the 
quality,  cost  or  performance  of the  tech-
nologies  needed  to  make  fully  converged 
networks work. 
- Protocols that are scaleable, reliable and cap-
able of transporting data in real time. 
Figure 3 
Drivers of  Convergence Figure 4 
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3.2.1. Equipment Enhancements 
A number of types of hardware that are vital 
for full  convergence are still in the development 
phase. The major areas under development are: 
- Bandwidth in the local loop: To  take advantage 
of many  of the  new  services  enabled  by  a 
converged  network,  end-users  will  require 
more  affordable,  higher  bandwidth connec-
tions to the network than are currently avail-
able. Digital subscriber line (xDSL) technol-
ogies  represent  one  potential  solution,  but 
there is uncertainty over whether these tech-
nologies can be made sufficiently affordable. 
Ji?1y  high  speed  transport  capabilities  in  the 
backbone:  It is  still  not possible  to  build  a 
very  high  speed  multipoint  network  using 
true  packet switching  protocols,  such  as  IP. 
Technologies  such  as  gigabit  routers,  wave 
division  multiplexing  and  photonic  switch-
ing  are  still  under  development  and  their 
success remains uncertain. 
Voice-data  inte1working:  For  the  foreseeable 
future,  the  majority  of  voice  traffic  will 
originate and terminate on traditional circuit 
switched  equipment.  This  means  that  con-
verged voice switches must be developed for 
the central office that can translate between 
packetised and circuit switched voice.  Simi-
larly,  data  edge  switches  will  need  to  be 
enhanced  to  be  able  to  connect  directly  to 
ordinary telephones. This kind of voice-data 
interworking  is  not yet  of carrier-class  and 
remains focused on corporate network appli-
cations. 
While there  is  a high  degree  of uncertainty 
over  the  specific  implementation  of each  of 
these, this should not be confused with whether 
these  hurdles  will  be  overcome.  The  rapid 
increase  in  processing  power  (Moore's  Law) 
shows how  fast  these types of development can 
go  in the ICT industry (Figure 4). 
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3.2.2. Convergence Protocols 
Converged  networks  are  bound  by  stand-
ardised  communications  protocols  that  enable 
devices  to  communicate with  each other effec-
tively. 
For large volumes of  voice traffic to begin to 
migrate from the PSTN to a converged network, 
a  protocol  must  be  developed  that  can  over-
come the following obstacles: 
- Reliability: A  fully  converged network needs 
to  be  as  reliable  as  today's  single  purpose 
voice and data networks. 
- Real  time  transport:  Converged  networks 
must  be  capable  of transporting  digitised 
voice  in  real  time.  Real  time  is  generally 
considered  to  mean  a  delay  of less  than 
200  ms. 
- Scalability:  The  protocol  must  work  in  a 
large  scale  public  network,  not  only  in 
smaller, private networks. 
Many  initiatives  are  underway  to  enhance 
the  protocols  of today's  public  data  networks. 
While  it  is  impossible  to  predict  reliably what 
developments will emerge from this activity, the 
level of development effort currently focused on 
overcoming these hurdles provides good reason 
to believe that a solution will appear. 
The particular development focus  on Inter-
net Protocol (IP) also suggests that it will  be an 
important feature of any converged network. The 
current version of the protocol  (version 4)  has 
no  capacity  to  preallocate  network  resources, 
to  handle  the  billing  that  would  accompany 
resource  allocation,  or  to  handle  the  number 
of addresses  that  a  full  scale  converged  net-
work  would  need.  Attempts  to  remedy  these 
shortfalls  as  part  of an  upgraded  version  (IP 
version 6) are underway, although at the time of 
writing they remain some way from being scale-
able to function over a large network. 
3.3. Regulation 
Regulation refers to the many local, national 
and  international  laws,  treaties  and  working 
guidelines  which  frame  the  ICT  industry.  Two 
types  of regulatory  action  will  influence  the 
pace and extent of convergence: 
- Market liberalisation; 
- Other issues. 
3.3.1. Market Liberalisation 
Deregulation allows  new competitors to  ex-
ploit  new,  converged  technologies  in  order  to 
compete in previously difficult-to-enter markets. 
Regulatory  policy  can  drive  convergence  in  a 
few  key areas: 
- Access  to  alternative  local  loop  infrastructures: 
The  CATV  infrastructure  already  in  the 
ground  in  some  European  countries  could 
allow  a  converged  alternative  to  compete 
against the PSTN for voice  traffic.  Wireless 
local  loop  (WLL)  technologies  such  as 
LMDS  and MMDS  could  be deployed  in  a 
similar  way.  Regulatory  policy  will  be  an 
important  factor  in  determining  the  attrac-
tiveness of these options. 
- Interconnection  rate levels:  Different intercon-
nection  rate  regimes  can  accelerate  or  im-
pede convergence (Table 2 shows the spread 
of rates  charged  across  a  number of Euro-
pean  countries).  Extremely  low  intercon-
nection  rates,  for  example  the  LRIC  rates 
proposed  in  the  US,  will  discourage  new 
players  from  investing  in  alternative,  con-
verged infrastructure. 
- Arbitrage  opportunities:  Packetised  voice  and 
fax  services  exploit  arbitrage  opportunities 
that exist because of the high cost of traffic 
over the PSTN. For example, international fax 
and  telephony  products  that  are  currently 
on offer  over the  Internet are  attractive  as 
they do not have to  cover the costs of high 
international  settlement fees  paid  by  PSTN Table 2 
Per Minute 
Interconnection Rates 
for Call Termination 
(from 11111998) 
Interconnection rates shown 
are based on a call of 
3 minutes duration 
* Tariffs proposed by the 
operator, but not yet 
approved by the national 
regulatory authority 
(at October 1997) 
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Values in ECU  Local 
interconnection 
(at or near the 
local exchange) 
United Kingdom  0.64 
Spain  1.51 
France  0.71 
Germany  1.00 
Finland  1.81 
Denmark  0.98 
Netherlands  2.00 
Sweden  1.68 
Italy*  1.54 
Belgium  2.78 
Austria  7.61 
Source. European Commission 
carriers  in  order  to  terminate  their  traffic. 
By  maintaining  these  kind  of arbitrage  op-
portunities, regulators can foster the entry of 
new competitors and the converged services 
that they will  develop. 
International  participation:  Converged  net-
works  undermine national monopolies. The 
degree to which governments and regulators 
are prepared to open largely protected com-
munications markets will  influence the pace 
of convergence.  For example,  in  the major-
ity  of markets  around the world a  new op-
erator would today not be allowed to deploy 
a  node of a converged  network in order to 
compete  against  national  incumbents.  The 
liberalisation  of European  markets  in  1998 
goes  some  way  towards  removing  this 
obstacle. 
The current trend of liberalisation will  con-
tinue to gather pace  around the world.  Figure 5 
shows  that by  2000  almost 80%  of the world's 
telecommunications markets (by  value)  will  be 
liberalised.  Although,  many  markets  will  not 
become fully  competitive overnight, the overall 
trend  toward  increasing  liberalisation  will  not 
be reversed. 
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Single transit 
interconnection 
(metropolitan) 
0.91 
1.51 
1.73 
1.71 
1.81 
1.82 
2.00 
2.15 
2.52 
2.78 
7.61 
3.3.2. Other Issues 
Double transit 
interconnection 
(national) 
1.74 
4.22 
2.55 
2.61 
4.20 
2.22 
2.52 
2.98 
-
3.62 
8.41 
The  attitude  of regulators  on  many  other 
issues  can  also  impact the  pace  and  extent of 
convergence: 
Attitude  towards  censorship:  Converged  net-
works  enable the unrestricted transfer of all 
varieties  of information,  including  publica-
tions that are prohibited in traditional media 
by many governments. The degree to which 
this model of free  speech is  allowed to con-
tinue is  uncertain. It is  feasible that national 
governments  in  some  parts  of the  world 
could seek to block access to converged-type 
networks.  Any  such  action  will  arrest  the 
migration  of revenues  from  traditional net-
works in these markets. 
Taxation:  Strict taxation requirements could 
impede  the  development  of  electronic 
commerce  applications  over  a  converged 
network. 
- Availability  of  secure  encryption  protocols: 
Foreign export controls on security software 
can  also  impede  the  development  of elec-
tronic commerce. 
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3.4. Customers 
Three groups of customers will influence the 
pace  and  extent to  which voice  and  data com-
munications converge: 
Carriers and service providers:  companies who 
are  the  customers  of network  equipment 
manufacturers and software houses; 
C01porate  end-users:  users  of corporate  net-
works  are  the  customers  of both  carriers/ 
service  providers  and  equipment  and  soft-
ware manufacturers; 
- Residential  end-users:  individuals  and  small 
businesses  who  buy  mostly  services  and 
some end-point equipment from  the manu-
facturers  and providers. 
I  Limited competition  L.._  _  ___, 
I  Full competition  L-....:....:.=..----.J 
The key variable will be the extent to which 
these customers will choose converged products 
and  services  instead  of today's  single-purpose 
offerings.  Customers willing to  pay  for  services 
enabled by a converged network will: 
- Increase the pace of convergence by causing 
revenues to shift to the converged sectors of 
the grid more quickly; 
- Increase  the  extent  of convergence  by  en-
couraging  suppliers to  invest further  in  the 
development  of converged  network  equip-
ment and services. 
This variable will  be driven by  the  benefits 
that  different  customers  are  able  to  get  from 
using  converged  products  and  services.  These 
can be broadly divided  into benefits from  new 
services, and benefits from lower costs. 
Figure 5 
Forecast State 
of Telecommunications 
Liberalisation, 2000 Part Two  · EITO 98 
3.4.1. New Services 
Many  advanced  services  such  as  videocon-
ferencing and on-demand multimedia are today 
available  only  on certain  networks.  Converged 
networks will  make  these  available  on a wide-
spread scale for  the first time. 
Equally  important  will  be  the  success  of 
companies  in  developing  new  services  enabled 
by  a converged network that customers will  be 
prepared to  pay for.  The rapid growth in popu-
larity  of the  Internet  indicates  that  there  is  a 
latent  demand  for  new  means  of communica-
tion.  Although it is  impossible  to  reliably  pre-
dict  what  the  "killer"  services  will  be,  a  con-
verged network opens up  many possibilities for 
combining visual elements to a voice communi-
cation  (one  example  might  be  "click  &  call" 
services  incorporating  directory  assistance 
where  a  customer initiates  the  call  by  clicking 
on the other party's name or location). 
The reaction of end-users to the new services 
they are  offered  is  uncertain.  The last decades 
are  littered  with  new  technologies  for  which 
customer demand failed to take off.  However, if 
the reaction proves to be positive, there will be 
a  powerful  incentive  for  carriers  and  service 
providers to invest in the converged technology 
that will allow them to offer these kind of serv-
ices.  Detailed market research into the  current 
and  potential  needs  of customers  is  the  only 
reliable way  of predicting how customer needs 
will  evolve in future. 
The Convergence of  Voice 
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3.4.2. Lower Costs 
Converged networks offer carriers the poten-
tial  for  substantial  cost savings,  as  traffic  from 
today's  many  networks  (PSTN,  FR,  X.25, 
SMDS, etc.) gradually migrates to a single con-
verged  network.  A  proportion of these  savings 
will in turn be passed on to end-users. 
There  are  three  areas  where  carriers  can 
lower costs by  converging their voice  and pro-
prietary data networks: 
- Carriers can save  on the costs of operating, 
administering  and  maintaining  their  net-
works as  they make the transition to manag-
ing  one  network  instead  of several  single 
purpose networks. These savings will be par-
tially offset by the fact  that interconnection 
between carriers will  be more difficult,  due 
to protocol differences. 
- Carriers  can  save  on  capital  investment  as 
convergence  offers  the  prospect  of  using 
standardised,  off-the-shelf  network  equip-
ment. This requires a lower investment per 
Mb  transported,  although  this  is  partially 
offset by faster depreciation cycles. 
- The  packet  switching  of a  converged  net-
work  allows  for  more  economical  transport 
of  voice traffic, requiring only a few Kbps of 
bandwidth  versus  the  64  Kbps  currently 
used in the PSTN. 
Even  when  the  necessary  technology  is 
available,  however,  carriers will  not be  able  to 
reap  all  of these  savings  immediately.  Multiple 
networks will need to be maintained during the 
transition from today's installed base to the new 
converged infrastructure. 
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3.5. Competitors 
Competitors refer to  the companies directly 
involved in providing voice and data communi-
cations  products  or  services.  These  companies 
can behave in ways  that drive  convergence for-
ward: 
- A new entrant to the carrier market, seeking 
to  compete  against  an  incumbent, may  de-
cide  to  deploy  a  converged  network,  tech-
nology  permitting.  This  will  enable  the 
new  entrant to  offer  new  services  that  are 
unavailable  from  its  competitors, as  well  as 
lowering its costs. 
- A  major  equipment  vendor  that  invests 
heavily  in  developing  converged  network 
equipment  will  actively  drive  forward  the 
pace at which convergence takes place. 
Competitors  can  also  behave  in  ways  that 
resist progress towards convergence: 
- A  PTT  may  choose  not  to  make  higher 
bandwidth access (e. g.  xDSL services) avail-
able  at  an  affordable  price  because  it  does 
not  want  to  encourage  migration  of voice 
traffic to networks like the Internet. 
- Alternatively,  it may  lower  its  PSTN  prices 
to  a level where  the  opportunity for  a new 
entrant  to  exploit  any  "arbitrage"  is  small, 
making it less attractive for new competitors 
using  converged  equipment  to  enter  the 
market. 
Every  player  under  the  ICT  industry  um-
brella  must  choose  whether  to  drive  or  resist 
convergence.  Doing nothing amounts to  resist-
ing  convergence  by  default.  The way  in which 
companies  make  these  choices  will  have  a 
dramatic effect on both the pace and particular 
path convergence will take. 
Section 5 discusses ways  in which competi-
tors  can  remain  competitive  by  preparing  for, 
and in some cases pre-empting, convergence. 
4. Forecast Pace and Extent 
of Convergence 
Scenarios of convergence include: 
- The ways in which the strategies 
of individual competitors are likely 
to evolve over the next decade; 
- The demand for converged equipment and 
services that is  likely to emerge among 
customers; 
- The enabling technologies that are likely 
to emerge and when. 
4.1. Gradual Convergence 
The  following  assessment  of how  conver-
gence is most likely to develop over the coming 
years  has  been  formulated  on  the  basis  of 
primary  research  among  many  of the  leading 
players in the ICT industry. 
While developing this scenario as the basis of  the 
market forecasts  in this chapter,  long term uncertain-
ty persists around any forecast  in  this arena further 
than  1 year.  The  implications if  a different sequence 
of  events plays out will be considered in section 4.2. 
4.1.1.  Technology 
Equipment  enhancements  are  expected  in 
the next 2-6  years that will  result in converged 
network  switches  and  access  equipment  be-
coming widely available. A number of  manufac-
turers  - from  both voice  and  data  sides  - are 
already  investing  heavily  in  developing  these 
technologies. 
IP version 6 and a series of associated soft-
ware  and protocol developments will  allow  for 
the allocation of  network resources for real time 
communications,  improved  security  features 
and usage tracking/billing features. Part Tivo  · EITO 98 
4.1.2. Regulation 
Future  developments  in  regulatory  policy 
seem  more  certain  than  changes  in  the  other 
drivers.  In  the  traditional  voice  market,  de-
regulation  is  expected  to  take  place  at a  pace 
that is just fast enough to prevent overwhelming 
arbitrage  opportunities,  but  slow  enough  to 
allow  traditional  competitors  to  adjust  slowly. 
In  converged communications services markets 
little  regulation  is  expected  that  will  impede 
the  uptake  of newly  emerging  products  and 
services. 
4.1.3. Customers 
Three  key  trends  are  expected  from  a  cus-
tomer perspective: 
- High  demand for  converged network equipment: 
There is  already  a  pent up  demand among 
carriers for  voice switches with interworking 
functions and the capability to handle data. 
- Substantial  transition  of corporate  users  to 
converged  networks:  This  shift  will  initially 
be motivated by  the  lower  costs of routing 
internal voice  and data  traffic  over a  single 
converged network, but over time corporates 
are expected to become heavier users of  new 
services enabled by a converged network. 
- Slow  migration  of residential  voice  traffic from 
traditional,  non-converged  networks  to  packet-
ised voice services: Over time, as  carriers con-
verge  their  existing  networks,  traffic  will 
gradually  migrate  to  packetised  voice.  This 
process will  not be complete by  2005.  How-
ever,  the  market  for  Internet  telephony 
services will  remain  a  small  fraction  of the 
total  market,  because  traditional  carriers 
will  reduce  their  basic  telephony  tariffs  to 
minimise the opportunity for arbitrage. 
The Convergence of  11Jice 
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4.1.4. Competitors 
The competitive landscape is  expected to be 
largely  recognisable  to  today's,  due  to  three 
main developments: 
- Traditional  carriers  will  react  when  threatened 
by a radical loss of  market share: In particular, 
traditional  voice  carriers  in  most  markets 
will make dramatic reductions in  their basic 
PSTN  tariffs  over  the  next  2-6  years  as 
further  developments  in  the  quality  of 
packetised voice begin to threaten their core 
markets (especially the market for  corporate 
traffic). 
Incumbent  carriers  will  begin  conve1ging  their 
own  networks  attracted  by  the  opportunity  to 
lower  costs  and extend services:  Certain  PTTs 
are already  converging their backbones and 
tandem switches, while  others are  planning 
to  begin offering  new,  value-added  services 
some of which can only be delivered over a 
converged network. 
- Equipment  vendors  will  adapt  existing  technol-
ogies to work in a converged environment: Voice 
equipment  manufacturers  will  continue  to 
invest in  adding data communications capa-
bilities  to  their  existing  voice  platforms. 
Similarly,  data  networking  companies  will 
organically  extend  the  capabilities  of their 
products  towards  the  voice  domain  (for 
example,  Microsoft's  inclusion  of SS7  into 
its Windows NT software). 
4.1.5. Forecast lmpad of Convergence 
on the Ja Industry 
Figure 6 summarises the ways  in which seg-
ments of the ICT industry will grow and shrink 
due to  Gradual Convergence.  A  more detailed 
breakdown follows in Tables 3 and 4. 
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4.2. Alternative Scenarios 
The  Gradual  Convergence  scenario  for  how 
the industry will  look in  the  future  could turn 
out  in  a  dramatically  different  way  if,  for 
example,  a  key  player  decides  to  change  its 
attitude towards  convergence  in  a way  that we 
do  not  foresee  today.  There  are  many  ways 
in  which  the  extent  and  pace  of future  con-
vergence could work out. 
In  addition  to  Gradual  Convergence,  three 
alternative  forecast  scenarios  are  considered 
possible  (see  Figure  7).  Together  these  capture 
the  most  important  uncertainties  in  how  con-
vergence between voice and data may unfold. 
Converged  Data 
1996  2005  1996  2005 
~ 
26.5  34.1 
-- --- -- 3.9  0  --- ----
@ 
44.7  - -- 15.6  - 0  --- I  ---- ---- 4.3 
~ 
0.2  2.7  1.9  2.7  -
~  91.8 
61.9  ---- ----
33.8  -- -- 0.4  -- I  --
4.2.1.  Two  Worlds Remain 
In  this view  of the future,  convergence will 
not take place on any significant scale. A variety 
of factors  could  lead  to  this  scenario:  for  ex-
ample,  if the enabling technology failed  to ma-
terialise, or if the competitiveness of incumbent 
carriers  were  to  be  artificially  preserved  by 
regulatory  obstacles  placed  in  the  path  of 
prospective new entrants. 
Even  as  little  as  12  months ago,  when the 
technological and regulatory hurdles to be over-
come were  greater  than those  now,  this  might 
have  been considered a  realistic  scenario.  It is 
now  difficult  to  envisage  a  world  where  voice 
and data networks do not continue to converge, 
except  under  extreme  circumstances  where 
global  communications  networks  suffer  wide-
spread damage. 
Figure 6 
Impact 
of  Gradual Convergence 
on Market Size. 
EU Market, Billion ECU, 
1996-2005 Table 3 
Forecast Size of  the 
EU ICF Market, 
Billion ECU,  1996-2005 
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Industry 
AI:  Voice  outsourcing/consulting 
A2:  Converged outsourcing/  consulting 
A3:  Data outsourcing/consulting 
B  1.1:  Mobile services 
Bl.2:  Local voice services 
B1.3:  Long distance voice  services 
B1.4:  International long distance voice services 
B2.1:  Converged Internet access 
B2.2:  Converged backbone revenues 
B2.3:  Converged leased line and 
managed data network services 
B2.4:  Voice  over the Internet 
B2.5:  Local converged 
B2.6:  Long distance converged 
B2.7:  International long distance converged 
B3 .1:  Internet access 
B3.2:  Internet backbone 
B3 .3:  Leased line and  data services 
C1:  Voice  communications software 
C2:  Converged communications s<Jftware 
C3:  Data communications software 
Dl.l: Voice  end-points 
Dl.2: Voice  concentrators 
D1.3:  Voice  switching 
Dl.4: Voice  transmission 
Dl.5: Mobile communications infrastructure 
D2.1:  Converged end-points 
02.2: Converged concentrators 
02.3: Converged switching 
02.4: Converged transport 
02.5: Converged mobile infrastructure 
D3.1:  Data end-points 
D3.2:  Data concentrators 
D3.3:  Data switching 
1996 
3.8 
0.0 
34.1 
16.5 
36.2 
46.3 
13.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.6 
0.1 
13.9 
2.8 
0.2 
1.9 
11.9 
3.0 
3.4 
2.5 
2.0 
0.0 
0.0 
0.0 
0.4 
0.0 
58.2 
3.0 
0.6 
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1997  1998  1999  2000  2001 
4.3  4.9  5.2  5.7  6.4 
1.4  3.8  7.6  12.3  18.0 
33.3  30.5  26.1  20.5  13.8 
18.1  19.9  21.9  24.1  26.5 
38.2  40.0  41.7  43.3  44.4 
44.8  43.3  40.5  38.1  35.9 
13.5  13.6  13.1  12.4  11.6 
0.2  2.1  5.4  9.2  14.0 
0.0  0.2  0.5  0.9  1.3 
0.2  0.5  0.9  1.6  2.3 
0.6  0.9  1.1  1.4  1.5 
0.1  0.2  0.5  0.9  1.5 
0.1  0.3  0.5  0.8  1.2 
0.0  0.1  0.2  0.2  0.4 
3.0  3.5  3.6  2.0  0.0 
0.1  0.2  0.2  0.1  0.0 
16.6  17.8  17.6  15.7  12.9 
2.9  2.9  3.0  3.1  3.0 
0.3  0.5  0.7  1.2  1.5 
2.0  2.1  2.1  2.2  2.3 
12.5  13.2  13.8  14.5  15.0 
3.0  3.1  3.1  3.1  3.0 
3.4  3.4  3.4  3.4  3.4 
2.4  2.2  2.1  1.9  1.8 
2.3  2.5  2.7  2.9  2.9 
0.0  0.1  0.7  4.3  9.8 
0.2  0.4  0.9  1.6  1.9 
0.2  0.5  1.1  2.3  3.0 
0.5  0.6  0.7  0.7  0.8 
0.0  0.0  0.1  0.2  0.3 
62.2  66.4  70.6  73.2  74.4 
3.3  3.5  3.4  2.9  3.0 
0.8  0.9  0.9  0.6  0.5 
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2002  2003  2004  2005 
6.9  7.8  8.2  8.3 
20.8  23.3  25.1  26.5 
10.5  7.7  5.5  3.9 
29.1  32.0  35.2  38.7 
45.2  45.3  44.5  43.2 
36.1  36.4  36.0  35.1 
9.9  9.8  10.0  10.1 
16.7  19.9  23.1  26.3 
1.4  1.5  1.7  1.9 
2.6  2.7  2.6  2.3 
1.5  1.6  1.6  1.6 
2.4  3.6  4.8  6.1 
1.9  2.9  3.9  5.0 
0.5  0.8  1.1  1.4 
0.0  0.0  0.0  0.0 
0.0  0.0  0.0  0.0 
10.2  7.8  5.8  4.3 
3.0  2.9  2.9  2.9 
1.8  2.0  2.4  2.7 
2.4  2.5  2.6  2.7 
15.7  16.5  17.2  17.9 
3.0  2.9  2.7  2.6 
3.4  3.4  3.3  3.3 
1.7  1.6  1.5  1.4 
2.8  2.8  2.8  2.8 
13.0  16.7  21.3  22.9 
2.2  2.6  3.0  3.5 
3.6  4.2  4.9  5.6 
0.9  0.9  1.0  1.1 
0.5  0.6  0.7  0.8 
77.3  80.0  82.4  88.0 
3.0  3.0  3.1  3.1 
0.6  0.6  0.6  0.7 256 
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Industry  1997  1998  1999  2000  2001  2002  2003  2004  2005 
A1:  Voice  outsourcing/  consulting  12  14  7  9  11  9  12  5  2 
A2:  Converged outsourcing/consulting  n.a.  177  98  63  46  15  12  8  6 
A3:  Data outsourcing/  consulting  -2  -9  -14  -21  -33  -24  -27  -28  -30 
Bl.l:  Mobile services  10  10  10  10  10  10  10  10  10 
B1.2:  Local voice services  5  5  4  4  3  2  0  -2  -3 
B1.3:  Long distance voice services  -3  -3  -6  -6  -6  1  1  -1  -2 
B1.4:  International long distance voice services  0  1  -4  -5  -7  -14  -1  2  1 
B2.1:  Converged Internet access  n.a.  n.a.  155  69  53  20  19  16  14 
B2.2:  Converged backbone revenues  0  n.a.  155  75  48  10  10  10  13 
B2.3:  Converged leased line and 
managed data network services  n.a.  94  91  82  42  14  4  -4  -9 
B2.4:  Voice  over the Internet  n.a.  44  27  18  10  3  3  1  3 
B2.5:  Local converged  n.a.  n.a.  112  75  64  64  49  35  27 
B2.6:  Long distance converged  n.a.  n.a.  93  61  53  62  49  35  27 
B2.7:  International long distance converged  n.a.  n.a.  97  62  51  45  47  39  26 
B3.1:  Internet access  86  15  4  -46  -100  n.a.  n.a.  n.a.  n.a. 
B3.2:  Internet backbone  91  18  -4  -44  -100  n.a.  n.a.  n.a.  n.a. 
B3.3:  Leased line and data services  20  7  -1  -11  -18  -21  -23  -25  -27 
Cl:  Voice  communications software  2  2  2  2  -1  -1  -1  -1  -1 
C2:  Converged communications software  110  43  56  68  26  18  15  16  13 
C3:  Data communications software  3  3  3  3  5  5  4  4  4 
D 1.1:  Voice  end-points  5  5  5  5  3  5  5  4  4 
D1.2: Voice  concentrators  . 1  0  0  0  -1  -3  -4  -4  -4 
D1.3: Voice  switching  0  0  0  0  -1  -1  -1  - 1  -1 
D1.4: Voice  transmission  -6  -7  -7  -8  -5  -6  -6  -6  -7 
D 1.5:  Mobile communications infrastructure  11  10  9  8  -1  -1  -1  -1  -1 
D2.1: Converged end-points  0  n.a.  n.a.  n.a.  129  32  29  27  7 
D2.2: Converged concentrators  n.a.  91  117  89  16  18  17  16  15 
D2.3: Converged switching  n.a.  191  113  98  31  20  17  17  14 
D2.4: Converged transport  19  15  13  11  10  9  8  7  7 
D2.5: Converged mobile infrastructure  n.a.  124  124  124  82  41  27  20  16 
D3 .1:  Data end-points  7  7  6  4  2  4  4  3  7 
03.2: Data concentrators  8  6  -2  -15  2  2  1  1  1 
03.3: Data switching  23  11  0  -29  -12  10  5  4  1 
Note: The system dynamics approach that was used to model the impact of convergence on the ICT industry may result in a rate of change that appears 
less  linear than would be achieved in conventional forecasts.  A more detailed explanation of this methodology can be found in  the Appendix. 
Table 4 
Forecast Growth of  the 
EU /Cf  Market, 
%Growth 
on Previous  Year Figure  7 
Scenarios 
of  Convergence, 
1998-2005 
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Scenario 1 
Two  worlds remain 
Scenario 2  Scenario 3  Scenario 4 
New world emerges  Gradual convergence  Arrested convergence 
ITJ  [I]  [JJ 
t: 
:2 
d) 
•  PTTs resist convergence  •  PTTs keep pace by gradually converging network  •  PTTs  resist convergence 
(inability to upgrade + 
inability to cut workforce) 
•  Few new entrants 
exploiting arbitrage 
•  PTTs drop prices on voice 
0.  •  Arbitrage opportunities disappear 
E 
0  u 
•  Many ISPs disappear  •  Many new entrants 
exploiting arbitrage emerge 
•  Carriers invest mainly in 
single-purpose equipment 
•  Corporate networks fully  converge first  •  Large scale adoption of 
"killer" technologies 
and services  •  Users not willing to pay 
for  broadband services 
•  Residential end-user equipment still largely 
unconverged 
•  Convergence enabling 
technology does not 
materialise as expected 
•  Protocol problems solved (prioritisation, scalability)  •  Disruptive technologies 
(e.  g.  PC-based switch)  •  Very  high speed router technologies emerge 
•  Reliable, high-quality voice-over-IP type technology  •  Cheap and reliable xDSL 
•  Network security & billing solutions emerge 
•  Market liberalisation 
does not materialise 
as  expected 
•  Entry of new competitors 
blocked 
Note: see text for  full  description 
•  Traditional competitors 
allowed to both match 
offers of and acquire 
new entrants 
4.2.2. Arrested Convergence 
In most parts of the world, convergence will 
proceed as  in  the  Gradual convergence  scenario. 
The main difference being: 
Regulation: certain national governments will 
seek to block access to the global converged 
network for  political/  censorship  reasons  (in 
much the same way as access to the Internet 
is  impeded today in  China). 
The producers of  voice equipment in the EU 
will  find  growing  markets  for  their  single-pur-
pose equipment in affected geographies. Invest-
ment in  developing  the  functionality  of single-
purpose equipment will continue and, by achiev-
ing  further  economies  of scale  and  innovative 
extensions  to  their  single  purpose  equipment, 
traditional equipment vendors will  make it less 
attractive for PTTs and new entrants to invest in 
converged equipment. 
•  Access to  converged 
network blocked by 
certain states 
•  Single purpose voice 
network preserved in 
these regions 
•  Price/service arbitrage 
opportunities preserved 
to  encourage market 
liberalisation 
This in  turn has  an  impact  on the services 
offered  and  prices  asked  for  single-purpose 
voice  services.  The  result  is  a  slower  pace  of 
convergence, even in the EU. Figure 8 shows the 
impact  that  this  scenario  would  have  on  the 
ICT industry. 
4.2.3. New World Emerges 
This  final  scenario  represents  a  disruptive 
pace  of development.  The  industry  landscape 
under this scenario will be virtually unrecognis-
able in 2005  from today.  Many new competitors 
will  establish  strongholds  across  the  industry, 
competing  directly  against  many  of  today's 
familiar competitors. 
This  scenario  is  primarily  driven  by  the 
following developments: 
Competitors: 
- Start-up  equipment  vendors  responsible 
for  disruptive  technologies  will  become 
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Voice 
1996  2005 
G  ~ 
Professional 
Services 
8.7  3.8  -
~ 112.6  --- 131.4  @  ---- -
Communication 
Services 
~  ~ 
Communication 
Software 
2.8  3.1 
Equipment  @  ~ 
(Hardware+ 
System Software)  30.0  22.9  ---- ----
major  players  in  this  scenario  (in  the 
manner  that  companies  like  Cisco  have 
already  done  in  the  world  of Internet-
working). 
- Dynamic,  new  entrants  will  be  able  to 
establish  strong  footholds  in  converged 
communications services, both by pioneer-
ing  new  services  enabled  by  these  dis-
ruptive  technologies,  and  by  offering 
significant savings on traditional services. 
- Traditional carriers such as  the PTTs, will 
either ignore or resist convergence around 
them. This could be for any of a number 
of reasons,  including  regulatory  policy, 
the  difficulty  in  upgrading  a  large  in-
stalled base of equipment or difficulty re-
ducing workforce numbers. However,  the 
high  voice  tariffs  they will  maintain and 
their reluctance to  drive forward  the pro-
1996 
0 
0 
0.2 
0.4 
Converged  Data 
---
---
----
2005  1996  2005 
G 
21.9  34.1  ---- ---- -- 5.2  --
@ 
34.3 
---- 15.6  ---- --- 5.0 
~ 
2.2  1.9  2.8  -
G  96.1  - -- 61.9  - - ---
27.9  ----
vision of new services will undermine the 
advantage  of incumbency  they  possess 
and lead to rapid market share loss. 
Customers/technology:  demand  for  the  inno-
vative products and applications enabled by 
a  converged  network will  take  off in  a  dis-
ruptive  manner.  The  demand  for  "killer" 
products  will  increase  the  market  for  con-
verged  services,  and will  encourage the de-
velopment of further  services  enabled by  a 
converged network. 
While obviously dependent on technological 
innovation, this will be primarily a customer-led 
phenomenon.  The  disruptive  nature  of these 
products means that it is  not possible to predict 
their exact  nature - examples  might be  cheap, 
reliable  xDSL  access  equipment,  or PC-based 
voice switches. 
Figure 9 shows the impact that this scenario 
would have on the ICT industry. 
Figure 8 
Impact 
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5. Implications: 
Converging Competitors 
5.1. Convergence Will Change 
the Competitive Landscape 
~ 
@ 
~ 
ll) 
The  competitive  landscape  in  many  ICT 
markets will  change  considerably over  the  next 
decade: 
- Revenues  will  relocate  within  the  industry 
grid  from  non-converged  sectors  to  the 
converged arena. 
- Share  in  the  overall  ICT  market  will  shift 
substantially between non-converged players, 
and those who adapt to compete in the new 
converged space. 
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Converged  Data 
1996  2005  1996  2005 
G 
53.0 
/ 
/ 
/  34.1 
/ 
/ 
/  ---- 0  / 
/  --- 1.3  -
98.0  ~ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/  15.6  /  0  /  ---- --- 1.3 
~ 
0.2  4.8  1.9  1.0 
0.4 
-
~ 
61.1  61.9 
/ 
/  ---- 33.9 
/  ---
/  - / 
/ 
/ 
/ 
5.1.1. Future Sales Growth  Will Be 
Focused in  the Converged Arena 
In  the  forecast  of Gradual  Convergence, 
most or all growth  in  the ICT market over the next 
decade  will  occur  in  the  converged part of the  grid 
(see  Figure  10).  Companies  seeking  to  achieve 
high  single  or  double  digit  growth  will  find  it 
extremely  difficult  without  moving  into  the 
converged market aggressively. 
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Voice  Converged  Data 
1996-2000  2000-2005  1996-2000  2000-2005  1996-2000  2000-2005 
G  ~ 
Professional 
Services  + 1.9  + 2.6  + 12.3 
+II%  + 8%  -
~  ~ 
Communication 
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5.12. Companies with  Competencies 
in  Both  Voice and Data  Will Capture 
Most of This Growth 
The companies who will  command controll-
ing  shares  across  these  converged  industries 
over  the  next  decades  will  be  those  that  can 
adapt their organisations to build the new com-
petencies  that  will  be  required  to  compete  in 
supplying  converged  products  and  services. 
Companies  that  do  not  or  cannot  evolve  are 
likely  to  find  themselves  in  markets  of dimin-
ishing importance. 
Successful companies will  adapt to two  fun-
damental changes  in  the nature of competition 
over the coming years. 
Changing technologies:  The ICT industry  has 
traditionally been divided  between the mar-
kets for  voice communications products and 
+ 8.6 
+ 1/./Wo 
~ 
+ 14.2  - 13.6  - 16.6 
+ /7%  - /2%  - 28n1o 
@ 
+ 29.8  + 2.2  - 13.5 
+ 25 %  + 3 n,i,  - 25 n,o 
(i 
+ 1.5  + 0.3  + 0.5 
+  18%  + 3 1 ¥11  +  .J O iJ 
~ 
+ 24.8  + 14.8  + 15.1 
+ 30 11fo  + 6 'Vo  +  .J O ;(} 
Change in absolute size (ECU Billion) 
Compound Annual Growth Rate (0,o) 
services  and  the  corresponding  markets  in 
the data arena. It is  possible to think of this 
divide  as  the  division  between  circuit  and 
packet  switched  networks.  Companies  have 
traditionally  competed  primarily  in  one  or 
the other.  In a converged arena,  companies 
will  need  to  be  competent  in  drawing 
characteristics  from  both  voice  and  data 
products to  be competitive. 
Changing customers: Companies will find that 
they are increasingly competing for  a differ-
ent set  of customers,  with  different  needs. 
Deregulation and lower costs brought about 
by  advancements  in  technology  will  allow 
more  and  more  competitors  to  become 
communications  carriers  on  a  smaller  and 
smaller scale.  At the same  time,  the emer-
gence  of converged  equipment will  enable 
new services to be offered that are not avail-
able  today.  The existence  of these  services 
will  begin  to  alter  the  needs  expressed  by 
different customer groups. 
Figure 10 
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5.1.3. Most Converged Equipment 
Products Will Originate 
from  the Data  World 
Most  converged  equipment  will  be  in  the 
form of upgraded data products rather than up-
graded  voice  products.  Traditional  voice  prod-
ucts  have  been  designed with a  fundamentally 
different  philosophy  and  customer  base  in 
mind.  Vendors  of these  products have  traditio-
nally built reliable, large scale, circuit-switching 
equipment,  aimed  mainly  at  the  traditional 
carrier market. 
The converged network equipment that will 
represent  much  of the  growth  over  the  next 
decade  will  bear greater  resemblance  to  prod-
ucts from  today's data industry.  These products 
are designed with a focus on lower cost, smaller 
scale,  packet  switching  technology.  Figure  11 
shows  that the  vast majority of converged end 
point  products  will  originate  from  the  data 
industry. 
The  market  for  converged  concentrator 
equipment will  be more balanced between up-
graded data and voice products. The ubiquity of 
voice  PBXs  and  their  associated  features  will 
initially  help  sales  of  equipment  originating 
from  the  voice  industry,  with  PBXs  being  up-
graded  to  deliver  packetised  output.  Over  the 
next  five  years,  products  originating  from  the 
data  world  will  be  upgraded  to  offer  the  full 
functionality  of voice  PBXs.  This  will  cause 
their share of the converged concentrator mar-
ket to rise accordingly. 
5.1.4. Revenues from  Voice  Telephony 
Will Shrink but Will Largely 
Be Retained by Traditional Carriers 
The availability of voice services over a con-
verged Internet (Vol) will  be a key driver in re-
balancing  voice  telephony  tariffs  of traditional 
The Convergence of  T!Oice 
and Data Communications 
carriers.  It also  promises  to  play  an  important 
role in the steady migration towards packetised 
voice  that will  take  place  over the next several 
decades.  It will  not  be  enough,  however,  to 
allow converged entrants to the voice telephony 
market to take a large share of the market away 
from traditional carriers (see Figures 12  and 13). 
This is  for  two reasons: 
- First, the threat of radical market share loss 
to  new  competitors  using  handset-to-hand-
set Vol (Voice  over Internet) technology will 
force  traditional voice  carriers  to  lower  the 
costs  of basic  telephony.  As  the  traditional 
carriers  cut  costs  and  invest  in  converged 
technology themselves, they will  build scale 
advantages that will make it difficult for new 
entrants  using  Vol  technology  to  increase 
market share beyond a relatively low level. 
- Second,  in  some  countries  traditional 
carriers  are  likely  to  launch  their  own  Vol 
products  ("fighting"  brands)  to  combat  the 
flow of  traffic to new competitors. A number 
of traditional  carriers  are  currently  experi-
menting with this technology. 
5.2. Challenges Facing 
Today's Players 
Against this  backdrop,  today's players must 
adapt  to  become  competitive  in  the  future 
market for  converged products and services. All 
sectors of the ICT industry are  faced  with this 
challenge,  none  more  so  than  the  two  of the 
largest  groupings:  traditional  equipment  ven-
dors (boxes D 1 and D3  in the convergence grid) 
and traditional voice carriers (box C1). 
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5.2.1. Traditional Equipment Vendors 
Equipment vendors will  increasingly need to 
combine the reliability, scalability and compati-
bility of carrier class voice switching equipment, 
with  the  flexibility,  cost  and  innovation  of 
packet-switching equipment. 
Voice  equipment  vendors  who  have  until 
now  competed  for  the  relatively  narrow  cus-
tomer base  of traditional  telecom  carriers  will 
find  that they are increasingly expected to com-
pete for  a much larger number of smaller scale 
customers.  New  product  lines  will  need  to  be 
developed that deliver equal quality on traditio-
nal  services (e. g.  voice),  but on a smaller scale 
and for  lower cost. 
At the same time, vendors will need to cater 
for  changing  needs  among  traditional  carrier 
customers.  These  customers  will  themselves 
need to begin offering the new services that are 
Concentrators 
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enabled by a converged network, such as video-
conferencing  or  on-demand  multimedia,  and 
their needs will  alter accordingly. 
To achieve this, vendors will need to become 
competent in  four core dimensions: 
- Build know-how  in  both voice and data:  Equip-
ment  vendors  have  traditionally  been  fo-
cused  on either voice  or data technologies. 
The result of this is  that both voice and data 
players lack essential elements of know-how 
that will be required to compete in the con-
verged arena.  Data players often have  diffi-
culty  recreating  the voice  network's  quality 
and  reliability  on  a  packetised  platform. 
They  will  need  to  overcome  this  lack  of 
expertise  in  real-time  narrowband  streams. 
Voice  players face  a greater challenge. They 
will  need  to  largely  reinvent  their products 
within a packet-switched paradigm.  Building 
these  competencies  will  involve  a  funda-
mental  shift  in  the  R&D  function,  which 
may only be possible through acquisition. 
Figure  11 
Converged Products 
Originating/rom the 
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- InteJWorking  between  voice  and  data  expertise 
within the organisation: Where both voice and 
data  technologies  have  co-existed  in  the 
same  organisation, this  has  usually been as 
separate functions, with separate R&D, sales 
and management teams. In order to compete 
in  the converged arena, there must be little 
or no distinction between voice and data in 
the development of new products.  In  many 
cases,  the structure of vendor organisations 
will  need to be redesigned, in order to over-
come distinctions that will  become a compe-
titive disadvantage over the coming years. 
- Pre-emption of  changing customers and customer 
needs:  Companies  that  can  listen  to  and 
pre-empt the needs of their customers better 
than their competitors will  be  successful in 
capturing  share  in  the  converged  arena. 
Many  vendors  - particularly  in  the  voice 
sector - have become used to dealing with a 
very stable  customer base  with  a  stable set 
of needs.  These  companies  must build  the 
capacity  to  conduct  detailed  analysis  and 
research on their potential future  customer 
base in  order to safeguard their competitive 
position. Achieving closer relationships with 
the network service providers will  help ven-
dors to  understand better how the needs of 
end customers are  changing,  and the effect 
that this  has  on  the needs  of the  vendors' 
own customers. 
- Shift to shorter R&D lead times: As  in today's 
data arena, the coming years will  be charac-
terised  by  many  new product launches,  de-
veloped  in ever shorter times.  Again,  voice 
equipment  will  be  particularly  affected. 
Manufacturers  will  find  that  they  will  be-
come disadvantaged if they do not or cannot 
build  the  capacity  to  bring  new  ideas  to 
market  faster  than  they  have  historically 
been used to. 
5.2.2. Traditional  Voice  Carriers 
The entry of new competitors into the voice 
telephony market, deploying converged network 
equipment,  will  impact  non-converged  carriers 
in three ways: 
- Margin  pressure:  Traditional  carriers  will  be 
forced to lower margins on international and 
long distance telephony, or face  the prospect 
of radical  losses of market share. 
Uncompetitive  cost  structure:  Despite  huge 
scale  advantages,  traditional  carriers  will 
initially find  that they are competing against 
new entrants with the lower cost structure of 
a converged network. 
Inability  to  offer  new,  converged  services:  Tra-
ditional carriers will  be unable to match the 
innovative,  converged  service  offerings  of 
their new competitors. 
To  remain  competitive,  traditional  carriers 
can respond in four ways.  There are no generic 
prescriptions  for  action  however.  Each  player 
will  need  to  formulate  their  own  strategy  by 
evaluating  these  options  in  a  detailed,  data 
driven manner. 
Converge  themselves:  Within  the  constraints 
of  their  existing  asset  base,  carriers  can 
move  to  upgrade  first  their transit network, 
and later the access network to a broadband 
converged standard. This will enable carriers 
both to  improve their cost structure, and to 
offer  customers  equally  innovative  services 
relative to new competitors. 
- Bring operational costs in  line with international 
benchmarks: European carriers typically have 
a higher level  of cost built into their struc-
ture  than  their  counterparts  in  more  libe-
ralised  markets  such  as  the  US,  UK  and 
Scandinavia. New entrants to the market will 
deploy lean, low cost organisations. Traditio-
nal  European carriers will  be disadvantaged 
unless they can act to bring their own  costs 
to a more competitive level. Part Two  · EITO 98 
- Pre-empt changing customer needs: Carriers can 
develop  future  services  in  many  ways.  The 
evolution  into  content,  video-on-demand, 
multimedia,  broadband  Internet,  and  other 
value-added  services  is  not  new.  However, 
there  is  no  generic  path  to  take.  Carriers 
need to choose between the many available 
options based  on  solid  data on  local  needs 
and  circumstances.  Advanced  customer  re-
search  and  analysis  techniques  can  help 
players  make  these  decisions  in  a  more 
informed way. 
- Launch a .fighting brand:  To  offset the impact 
of Internet  telephony  on  their  businesses, 
carriers  can  evaluate  launching  their  own, 
Val-based  fighting  brand.  This  will  help 
traditional  carriers  to  compete  in  this  new 
segment of the voice  market.  By  competing 
against new Vol entrants, traditional carriers 
can play a role in defining the direction that 
this new industry will  move in. 
The Convergence of voice 
and Data Communications 
6. Conclusion 
Key  players can expect a future of relentless 
change  as  the  phenomenon  of  convergence 
reshapes  the  nature  of competition  across  the 
range of ICT industries. To  remain competitive, 
traditional players need to  react to the competi-
tive threats that a new technology brings. 
Convergence  will  open  up  the  field  of 
competition. Over the next decade, players will 
begin  to  compete  against  each  other  in  seg-
ments  of the  ICT  industry  that  have  traditio-
nally  been  protected  either  by  an  unassailable 
technological  advantage,  or  by  regulation.  At 
the  same  time,  new  entrants  will  threaten 
margins  and  perhaps,  the  long  term  customer 
base of the established players. 
Today's leading players need to move now to 
preserve their competitive edge by setting about 
answering  the  fundamental  strategic  questions 
for  their own organisations: 
- What is  the ICT industry going to look 
like in  five  years? 
- Where should leading companies 
be positioned by then? 
- What choices are necessary to get there? 
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7. Appendix 
7. 1. Forecast Methodology 
The key  drivers  of uncertainty surrounding 
convergence  are  customers  and  competition. 
The forecasting  tool  needs to  examine  explicit 
relationships between these two  drivers  and  to 
test  them.  Using  a  system  dynamics  view  of 
the  world,  it  is  possible  to  model  accurately 
relationships that are  circular and iterative,  i.e. 
where  one  action  will  trigger  a  reaction  and 
then a  next action  and so  forth.  Using  a  non-
linear modelling  tool  such  as  !-think can  help 
build a deeper understanding of the underlying 
changes  that are  driving  convergence  at a  par-
ticular pace. 
Figure  14  summarises  the  main  groups  of 
drivers  and  their  relationships.  Only  the  main 
connections  between  the  different  drivers  are 
shown, for reasons of clarity. 
Technology  and  regulation  (1)  are  the 
enablers of competition and increased demand. 
The forecast centres around competition between 
the currently non-converged traditional telecom 
carrier,  and  the converging new entrant, called 
"ISPs"  for  the purposes of this  forecast  (2,  3). 
Their actions trigger end-user demand, and they 
themselves are the customers for  the switching 
and transmission equipment in  the D  layer (7). 
Residential end-users are depicted in 4,  5,  6 and 
8.  The  diagram  describes  their  demand  for 
traditional voice and Internet services and their 
choice for converged or single-purpose products 
and  services.  Business  customers  are  also  de-
picted in 4,  5,  6 and 8 and in this case will also 
drive  the market for  data products and services 
(leased line and MONS  [9],  corporate networks 
[10]). 
Figure  14 
Relationships 
between the Key Drivel'S 
in  the Model Figure 15 
Drivers of  Local 
Residential  V<Jice. 
Marker Size (Minutes) 
Part Two  · EITO 98 
The  circularity  of the  model  logic  shows 
clearly in the model map. This enables modell-
ing of the realities in the ICT market as  closely 
as  possible.  For  example,  as  prices  for  basic 
voice  telephony  fall,  the  volume  of the  voice 
market will  increase. This volume increase will 
allow incumbent players, which are largely fixed 
cost businesses, to lower their cost per minute. 
This lower cost could  be  used  for  yet another 
price decrease, and the cycle continues. 
The above logic  has most significant impact 
on  the  services  (B)  and  equipment  (D)  layers 
of the  convergence  grid.  Layers  A  and  C  are 
modelled as  a dependent effect on actions in B 
and D. 
For  each  of the  bubbles  in  the  previous 
figure,  there  follows  a  second  layer,  with 
more detailed drivers.  As  an example, Figure 15 
examines the more detailed  drivers  behind the 
Local Residential Market Size.  Drivers that are 
built into the model include: 
The Convergence of  Til ice 
and Data Communications 
- Autonomous  growth  (4.3.1):  Growth  of  the 
local  voice  market irrespective of the  other 
drivers mentioned below.  This growth is,  for 
example,  related  to  population  growth  and 
GDP per capita growth. 
- Price elasticity (4.3.2):  Growth of the volume 
as  a  result  of price  increases  or decreases, 
based on global analogues from other libera-
lising markets. 
- Substitution (4.3.3,  4.3.4): Convergence enables 
new  ways  of communicating.  Just  as  data 
networks  have  led  to  applications  like  elec-
tronic mail, converged networks will  breed a 
new generation of communications applica-
tions  which  might include  services  such  as 
e-commerce or web-based help-desks. These 
new  communications  tools  will  cannibalise 
the  voice  market.  The  inputs  used  in  the 
model  have  been  based  on  independent 
analysis. 
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- Internet  penetration  (5.x):  Local  traffic  in-
creases due to Internet access minutes. This 
depends  on the  narrowband  Internet pene-
tration and the average usage per subscriber. 
As shown in the diagram, these inputs derive 
from Internet penetration. 
Each of the main drivers has detailed drivers 
similar  to  the  ones  described  above.  These 
detailed  drivers  interact  and  help  predict  how 
the players  will  invest,  what services  they will 
offer,  and what their pricing will  be.  Decisions 
on  a  micro-level  are  combined  to  form  the 
market forecast presented in this chapter.  They 
can  also  be  used  to  provide  invaluable  insight 
into  the  competitive  strengths  and  weaknesses 
of players in the industry. 
Comments on the Methodology 
The major advantage of this methodology is 
that it provides an internally consistent forecast 
showing  the  ways  in  which  the  differen~ 
markets can influence each other. This builds a 
better  understanding  of what  the  underlying 
drivers of convergence are. 
One disadvantage  is  that it is  open to being 
interpreted with false precision. The growth rates 
generated in the model can create a false  sense 
of accuracy.  It has to be clearly understood that 
these  forecasts  are  directionally  correct  and 
should be used for strategic planning only.  They 
will  not  provide  the  exact  answer  for  the 
2001/2002  voice  end-point growth  rate.  This is 
because the model treats the entire market as  a 
system. Its output offers higher reliability on the 
value resident in the whole system in future. 
Comparison of Market 
Forecast Definitions 
to the EITO Definition Set 
This  forecast  is  compatible  with  the  EITO 
definitions  in  this  book.  Numbers  are  largely 
comparable between forecasts.  Table 5 shows the 
relationship  between  the  definitions  used  by 
EITO and those used by Monitor Company. I
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7.2. Glossary 
ATM  Asynchronous Transfer Mode - switching tech-
nology  that  can  handle  all  forms  of traffic 
(voice,  video,  data)  within  a  single  network 
at very high speeds (up to  155  Mbps) 
CO  Central Office  (of telecommunications com-
pany). 
CPE  Customer  Premise  Equipment  - hardware 
located at the customer's home/office - e. g. 
PBX,  end point terminals. 
Ethernet LAN data communication technology. 
Frame  Data service designed for  LAN interconnect. 
Relay  Current services are designed for permanent 
virtual circuits although switched virtual cir-
cuit implementations are planned. 
Gigabit  Improved  LAN  technology  offering  speeds 
Ethernet in  excess of 1 Gbps. 
IP  Internet  Protocol  - most  widely  used  net-
work layer protocol in LAN interconnect and 
the foundation for  the Internet. 
ISDN  Integrated  services  digital  network  - inter-
nationally  agreed  public  network,  offering 
switched end to end digital services for voice 
& data. 
LAN  Local  area network - short-distance network 
used  to  link  a  group of computers together 
within a building. A piece of hardware called 
a  hub  serves  as  the  common wiring  point, 
enabling data to  be sent from  one machine 
to another over the network. LANs are typi-
cally  limited  to  distances  of less  than  500 
meters and provide low-cost, high-bandwidth 
networking  capabilities  within  a  small  geo-
graphical area. 
Packet- Transmission of voice  communications over 
ised  a packet switched network. 
voice 
PBX  Private  Branch  eXchange - a  private  phone 
switch  which  is  used  to  connect  a  pool  of 
local  phones  to  the  Public  Network.  PBXs 
often  provide  sophisticated features  for  call 
control and telephony/data operation. 
PSTN  Public  Switched  Telephone  Network  - the 
basic telephone network in place today.  Built 
on circuit switched access. 
PTT  National bodies responsible for  provisioning 
telecommunications  services  in  a  particular 
country.  Ex-PTTs  exist  in  certain  markets 
and  are  the  derivatives  of  these  bodies 
following liberalisation or privatisation. 
QoS  Quality of Service - this ATM  term is  often 
referred  to  as  Type  of Service  or  Class  of 
Service  in  Internet  circles.  QoS  provides 
prioritisation  schemes  in  IP  headers  that 
identify different types of traffic. 
RSVP  Resource ReSerVation Protocol - RSVP lets 
hosts  request  a  specific  QoS  (see  above) 
from  the  network.  This  is  intended  to  give 
priority to certain types of traffic, which may 
include real-time telephony and video appli-
cations,  or perhaps mission-critical  business 
data packets. 
SDH  Synchronous  digital  hierarchy  - gradually 
replacing PDH. A set of ITU-T standards for 
digital  transmission  of  synchronous  data 
streams (matching bit rates). Being deployed 
as  the  next  generation  transmission  infra-
structure by carriers. 
SONET  Synchronous  optical  network  - US  equi-
valent of SOH. 
TCP  Transmission  Control  Protocol  - protocol 
(TCP/IP) which guarantees the integrity of data trans-
ported over an IP network. 
VoiP  Voice  over Internet Protocol - a technology 
for  sending  voice  communications  over  IP 
based networks such as the Internet (Vol)  or 
an intranet. 
xDSL  Digital Subscriber Line access technologies -
enable high bandwidth communications over 
standard copper access lines. Several variants 
(e. g.  IDSL,  HDSL,  VDSL,  ADSL)  offer 
bandwidths  ranging  from  128  kbps  through 
to 8 Mbps. 
X.25  ITU-T  standard  for  packet  switched  net-
works that provide low bit rate data commu-
nications services. 1  Status Report on European 
Telework  1997,  European 
Commission (DGXIII-B), 
(http:/  /www.eto.org.uk/ 
twork/tw97eto) 
2  Europe and the global 
[nformation Society: 
Recommendations to  the 
European Council (1994) 
(http:!  /www.ispo.cec.be/ 
infosoc/backg/ 
bangemann. html) 
J  A  list  of current projects 
relating to  telework 
supported by  the European 
Commission is  in  the Status 
Report (op cit), online at 
http:/  /www.eto.org.uk/ 
twork/tw97  eto 
4  Living and working in  the 
lt!f'onnation Society: People 
first (  1996) 
(http:!  /www.ispo.cec.be/ 
infosoc/legregl/docs/ 
peoplelst.htm) 
5  Partnership for a new 
organisation of  work (1997) 
(http:/  /www.europa.eu. inti 
en/comm/dg05/social/ 
homt.htm) 
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Telework: Status, Development 
and Issues 
This  chapter  has  been  provided  by  European 
Telework Development  (ETD)  in  close  co-operation 
with the EITO Task Force. 
1. Introduction 
The definition of telework currently adopted 
by the European Commission is: 
"the use of computers and  telecommunica-
tions  to  change  the  accepted  geography  of 
work". 1 
The  popular  media  notion  of telework  is 
"working  at  home  instead  of commuting  to  a 
distant office", but a broader view encompasses 
much wider scope for changes to work organisa-
tion. This includes: 
- Working close to home in  a telecentre; 
Distributed teams working in multiple loca-
tions, some of whom may be at home, some 
in  more conventional settings; 
Location-independent,  the  individual  can 
move  between office  base,  customers,  busi-
ness partners, home, etc., while remaining in 
touch and with  access  to  appropriate  infor-
mation and services; 
Mobile,  working  in  or  from  hotel,  airport 
lounge, car,  train and plane. 
The significant common factor is  that infor-
mation and communications technologies (ICTs) 
enable  work  to  be  done  wherever  it  makes 
sense to do it, instead of people having to travel 
to a set "place of work". 
The opportunities and issues associated with 
telework  are  best understood  in six  main con-
texts (Table 1). 
Telework is  a focus for controversy. It is  ad-
vanced by some as enabling positive change and 
delivering  benefits  for  companies,  individuals 
and  society,  by  others  as  challenging  the  rela-
tionships between managers and employees, or 
as  a threat to prosperity, employment and social 
stability.  During 1996-1997  the balance of opin-
ion  in Europe appears  to  have  moved towards 
the  more  favourable  view,  as  more  decision 
makers  and  opinion  formers  have  gained  first 
hand  experience  of the  relevant  technologies 
and applications. 
The European Commission has had a policy 
interest in telework since  1989.  It was  cited by 
the "Bangemann report" (1994)2  as  one of "ten 
key  applications to  launch the Information So-
ciety" and has been the focus of many research 
projects  and  pilot  schemes.  3  There  is  pressure 
for legislative action to address anomalies in tax 
and employment law that currently inhibit some 
aspects of telework. Possibilities have been raised 
in  two  European  Commission  Green  Papers 
during 1996  and 1997.4, s 
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Context  Main actors/  drivers  Telework aspects 
Business/  enterprise  Particular enterprise or other  Competitiveness, costs, productivity, 
employing organisation  customer service ... 
Globalisation of  Global market forces  Increasing mobility of  jobs and work 
trade and work  opportunities ... 
Employment  Governments, employer  Job creation, destruction, redistribution; 
and jobs  organisations, worker representative  changing relationships between employers and 
organisations 
Individual worker  Personal needs and aspirations, 
family  commitments etc. 
Social/  Governments, public opinion, 
environmental/  lobbying organisations, 
public policy  international agencies 
Technology  Research programmes, suppliers, 
market forces 
Estimates of the extent of  telework in Europe 
vary  widely  and  are  difficult  to  compare  be-
cause of differences in definitions and methods. 
European  Telework  Development,  using  data 
from  a  range  of sources,  estimates  that  there 
were some 1.5 million people teleworking in the 
fifteen  EU  countries  by  1994.  EITO  estimates 
suggest that there are close to 4 million in 1997 
(Figure 8). 
Take-up  of telework,  along  with  other  In-
formation  Society  applications,  is  now  being 
significantly influenced by  the popularity of the 
Internet  and  the  spread  of personally-owned 
PCs  and  mobile  phones.  Familiarity  with 
connected computers in the home and with ap-
plications  such  as  electronic mail  leads  people 
to question the need to travel to a central office 
every  day  at  peak  traffic  times.  The  ability  to 
call  someone on a mobile phone without need-
ing  to  know  their  location  enhances  the  idea 
that we  can be "at work" without needing to be 
employees; rise in self-employment ... 
Quality or life/work; access to work 
opportunities; flexibility of work/non-work 
boundaries ... 
Transport infrastructure costs and traffic 
congestion; environmental benefits; 
local/regional economic development gains; 
opportunities for developing economies ... 
Improvements in price-performance; enhanced 
capabilities; ubiquitous access to networks ... 
in a particular "place of  work". Five years ago, a 
decision  to  start  teleworking  was  followed  by 
the acquisition of appropriate technology. Today 
- and increasingly in the future - the pervasive 
presence  and  use  of technology  suggests  and 
facilitates a decision to telework. 
2. What Is  Telework? 
Telework  is  a  broad  topic,  with  political, 
economic and social, as  well  as  technology and 
organisational  aspects.  The  basic  model  of 
"working  at  home instead of commuting"  tells 
only part of the story and conceals rather than 
reveals some of the most important factors. 
2.1. Definitions 
and Basic Principles 
Discussion of telework is often hampered by 
misunderstandings  that  arise  because  the  term 
is  used to  mean many different things and be-
cause  there is  no  commonly agreed framework 
for  measuring,  reporting  and  planning.  Taking 
Table 1 
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Table 2 
Te!ework Parameters  Telework parameter  Examples 
Workplace setting and perceived  -Home 
"work base"  - Local telecentre 
- Employer's nearest facility 
- Mobile 
- Distributed team (settings for  individuals may vary) 
Employment relationship  - Employed 
- Outsourced 
- Self-employed 
- Portfolio worker 
Proportion of time spent in  - Marginal/occasional (main work base is  still the conventional 
telework mode  office location) 
- Substantive (split between telework and conventional location 
but telework locus is  established as a workplace) 
- Primary (telework locus has become the main workplace) 
Extent of electronic networking use  - Marginal/occasional (little or no use of electronic networking 
within the enterprise) 
- Substantial (electronic networking well established) 
- Extensive (electronic networking is  a primary mechanism for 
communication and work within the enterprise and with business 
partners and customers) 
Degree of formality  - Managed scheme - there is  a  formally  managed telework programme 
- Employer-endorsed - no managed programme but telework 
is  recognised at enterprise level 
- Informal (by mutual agreement between individual and immediate 
manager but without formal endorsement by the enterprise) 
- Illicit (consent of local manager but "kept quiet") 
Degree of support (e. g.  particular  - Supported with committed resources 
assistance with technology  - Supported on a best efforts basis 
problems, training, costs etc.)  - Supported informally 
- Unsupported 
- Resisted - support staffs are actively unhelpful to teleworkers 
Organisational acceptance  - Pervasive (telework is  fully accepted; built into the organisation's 
(how widespread is  telework  culture and working practices) 
in  the enterprise concerned)  - Widespread (en route to becoming "business as usual") 
- Minority but well supported 
- Unusual (cause of comment) 
- Unwelcome (not thought appropriate by enterprise management) 
Degree of autonomy  - Unconstrained personal choice (telework or not, proportion 
of telework etc.) 
- Personal choice by negotiation with manager 
- Personal choice within general conditions 
- Personal choice yes/no (prescribed conditions) 
- Employer-determined (telework is  a condition of the contract 
of employment) 274 
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the European Commission definition as  a start 
point ("the use of computers and telecommuni-
cations  to  change  the  accepted  geography  of 
work"),  ETD  has  proposed  a  framework  in 
which different variants of telework are defined 
according to standard parameters (Table 2). 
As an example of how this framework helps 
to  clarify  issues,  we  can  consider  two  similar 
telework sitations: 
Case  A:  Home-based,  employed;  primary 
telework; employer-managed scheme; supported 
with  committed resources;  minority;  employer-
determined; 
Case  B:  Home-based;  employed;  primary 
telework;  informal;  unsupported;  unwelcome; 
personal choice by  negotiation with manager. 
Superficially,  Case  A  and Case  B are  much 
the  same  - an  employee  is  teleworking.  But 
consider  a  common  issue  that  arises  between 
employers  and  employees  - who  will  pay  the 
extra  costs  of the  home  office  facility  - heat, 
light,  space  etc.?  And  how  will  any  employer 
payments  be  treated  from  a  tax  standpoint? 
In Case  A  the employee  has  a  strong  case  for 
recompense of additional household costs - and 
for  tax  relief on  any  payments  or net  costs  -
since the employer has made working at home a 
condition  of the  contract  of work.  In  Case  B, 
the employer has a good case to resist payment 
of such costs, since the employee has chosen to 
work at home (presumably because of  perceived 
advantages  to  the  employee)  and although  the 
manager has agreed, the enterprise management 
is  not  supportive  and  might  not  even  support 
the local manager's decision. 
Given  the  known  benefits of telework  (see 
below), an ideal organisation might be one that 
has evolved to  a "work where its best to  work" 
philosophy,  such that both information systems 
and management practices allow complete flexi-
bility,  and  the  decision  on where  to  work  - at 
home,  in  the nearest office,  or any  other loca-
tion  - is  made  purely  on  the  basis  of what 
makes sense to the person doing the work. Such 
an ideal result obviously requires a high degree 
of trust  and  shared  responsibility  across  the 
organisation - a high level of personal commit-
ment by the teleworker to the goals and priori-
ties of the organisation, matched by a high level 
of confidence  in  the  individual  on  the part of 
the enterprise. 
2.2. Different Models of Telework 
The most commonly encountered models of 
telework are shown in Table 3. 
Interest  in  particular  models  is  influenced 
by  the  role  and  goals  of the organisation  con-
cerned.  Transport  planners  are  interested  in 
home-based telework as a mechanism for reduc-
ing  peak hour traffic  congestion and pollution. 
Local economic developers promote telecentres 
and seek to attract inward investment in  multi-
national call  centres. An employer with recruit-
ment  or  staffing  cost  problems  may  consider 
establishing a managed telecentre at a location 
convenient and  attractive  to  potential  recruits. 
An enterprise seeking to  reduce overhead costs 
may  implement  "hotelling"  combined  with 
home-based working.  Its quite common to find 
several  different  approaches  within  the  same 
enterprise,  reflecting  the  fact  that  effective 
adoption  of telework  contributes  to  flexibility 
for both employers and employees. Table 3 
Alternative Models 
ofTelework 
Part Two  · EITO 98  Telework: 
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Home-based telework  The popular media image, working at home instead of commuting 
to a distant office 
Employer-managed  Single-employer facility established in a location convenient 
telecentre  to a critical mass of employees, who work there regardless 
of their functional alignment 
Business centre providing space and facilities under contract 
Multi-employer  for use by employees of different companies; typically sited close to 
Telecentres  centre  major travel routes and interchanges; may be used on a planned 
or drop-in basis 
Locally managed and supported centre, often with a mix of social, 
Local  training and economic purposes; provides access to  technology 
telecentre/telecottage  and managed workspace for local individuals and firms; may seek 
to market the skills of local teleworkers 
Changed approach to space and facilities allocation by an employer; 
individuals and groups are allocated desks, space, meeting facilities 
Flexible office/hotelling/hot desking  etc.  on an as-required basis rather than an owner-occupier basis; 
in multi-site enterprises, employees may work at any office that is 
convenient to their purpose 
Mobile, location-independent  Using a combination of mobile and fixed  technologies to  remain 
operational and in  touch regardless of location/mobility 
Using telewqrk technologies to enable teams to work together 
Multi-site teams, distributed teams  effectively with team members distributed across several locations 
(which may of course be offices or homes or mobile) 
Using the technologies to  bring together at one site work or services 
that have conventionally been distributed closer to the customer; 
Concentrative  an example is  the reduction of High Street branches in favour of 
telephone service centres and online services, particularly in banking 
and financial services 
Transborder/offshore  Using the technologies to move, distribute or concentrate work 
internationally; examples are multinational call centres supporting 
software products (transborder/concentrative) and the establishment 
of software "factories" in  India (offshore) 
3. The Business 
and Economic Context - Telework, 
Teletrade and Telecooperation 
those  needs,  answering  the  customer's  ques-
tions, securing an order or a contract for  work, 
and  managing  the  delivery  process  as  well  as 
collecting payments.  From a business and eco-
nomic  perspective  telework  and  teletrade  are 
complementary aspects  of the  same  phenome-
non (Figure 1). 
The term "teletrade" is used to suggest some-
thing wider than the generally accepted focus of 
"electronic  commerce"  (see  EITO  1997).  Tete-
trade  embraces  every  aspect  of doing  business 
across  networks - finding  customers, establish-
ing  their  needs,  marketing  products  to  satisfy 
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Teletrade  ...  ...  ...  Telework 
......  ..  .. 
Using networks 
to reach out  The Enterprise 
Using networks 
to enhance 
productivity, 
reduce costs 
and unlock 
geographic 
constraints on 
recruitment, 
employment 
and contracting. 
to markets, 
customers and the 
supply chain, 
reducing costs 
and unlocking 
geographic 
constraints on 
revenue creation. 
increasing 
demand 
for goods and services 
Success  in  both  telework  and  teletrade 
comes  more  naturally  to  an  enterprise  that  is 
"effectively  networked"  and  has  adopted  the 
techniques of telecooperation. In an "effectively 
networked"  enterprise  all  the  employees  are 
connected  to  each  other and  to  their  external 
contacts  and  have  acquired  the  relevant  skills 
to  be  successful  users  of applications  such  as 
e-mail,  online discussion and information shar-
ing. 
3.1. Why Do Enterprises 
Adopt Teleworking? 
There  are  significant  benefits  to  be  gained 
from  becoming an effectively networked enter-
prise  (Table 4).  In particular,  telework and tete-
trade become "natural ways  of working"  rather 
than needing to be treated as  "projects" or "ex-
periments".  Note  that  "effectively  networked" 
enhancing 
supply 
of skills and know-how 
includes the appropriate use  of advanced voice 
telephony  methods,  not just data  communica-
tions. 
Of course,  the  teletrade  benefits  require  a 
critical  mass  of connected  customers and  sup-
pliers in markets that are  relevant to the enter-
prise  concerned.  As  reported  by  EITO  and 
others, many European countries have  still not 
attained a critical mass of connected consumers 
and business decision-makers. However, there is 
a  global  English-language  market  already  ac-
cessible  to  European  suppliers  of appropriate 
products  and  services  and  the  scale  of oppor-
tunity in other languages is  rising quite rapidly. 
Meanwhile  enterprises  can  prepare  for  wide 
adoption of teletrade by gaining the benefits of 
telecooperation and telework. 
Figure I 
The Complementaty 
Nature ofTelework and 
Teletrade Table 4 
E'(amples ()/Competitive 
Advantagejbr rile 
Efkctii'C!r Nerlt'orked 
Enterprise 
Part nvo · EITO 98 
Telework 
Costs  Up to 50% saving in 
office overheads, 
relocation etc. costs 
Up to 40 % improvement in 
managerial and professional 
productivity 
Business  Better retention of 
opportunities  experienced staff 
Extended geographic scope 
for  recruitment 
Wider outsourcing 
opportunities 
Access to scarce skills and 
to  high value people who 
have opted out of the 
conventional career 
environment 
Innovation  Refocusing enterprise 
geography around access 
to best workforces 
Assembly of best know-how 
in  multi-site project teams 
free of geographic 
constraints 
Organisation  Greater flexibility in 
and  organising and managing 
management  work when, where and how 
it  appears best to do so 
Quality  Empowerment or employees 
to determine optimum 
work/lifestyle mix 
Reduction of time, costs 
and frustration of peak 
hours travel and the dis-
ruption of career relocations 
Better access to the skills of 
excluded groups - disabled, 
single parents, dispersed 
communities 
Telework: 
Status, Development and Issues 
•  277 
Teletrade  Telecooperation 
Order-or-magnitude reductions  Reduces cost of internal 
in  customer contact and  communications and 
customer service costs  information delivery 
Delivery of information  Reduces internal travel 
(and some products)  to meetings 
at low or zero marginal cost  Wider opportunities 
Elimination of information  for outsourcing 
sharing costs in  the 
supply chain 
Creating new markets by  Swifter response 
innovative use of ICTs  to opportunities 
Reaching geographically distant  Easier assembly of project 
markets and customers without  and task teams 
the need tor local presence  Easier and quicker access to 
Low cost entry to  specialist or scarce know-how 
new market sectors  Novel opportunities 
for  co-operative working 
with supply chain and other 
business partners 
Product and service innovation  Better and swifter propagation 
Process innovation  of new  ideas and practices 
Marketing innovation 
across the enterprise 
Supply chain innovation 
Improved organisation and  Better organisation and 
management of trading relation- management or information 
ships and activities including  flow and accessibility within 
outsourcing, subcontracting,  the enterprise and between 
partnerships, transactions, etc.  co-operation partners 
24  hour, 365  day customer and  Swifter and more complete 
supplier access to  production  response to quality and other 
and sales inrormation  issues 
Extended hours customer  Easier direct contact across 
services delivered at low cost  business functions 
by time zone straddling  Increased opportunities tor 
Direct contact between  direct interaction and 
customers and originators of  feedback between executives 
products and services,  and employees 
reducing quality attenuation 
in supply chains 278 
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Although the cluster of advantages shown in 
Table 4 provides a strong rationale for investigat-
ing  and  adopting  telework practices,  there  are 
also  issues  and barriers  (see  section  10  below) 
and  - as  with  any  other significant  change  in 
management or  organisational  practice  - there 
is  inertia to  overcome.  The actual  adoption of 
telework methods usually arises in one of three 
ways: 
1.  Progressive adoption of best practice; 
2.  Employee-led; 
3.  "Sudden shock" pressure for change. 
Where  telework  arises  from  progressive 
adoption of best practice it is  usually part of an 
array of  what are known in human resource ma-
nagement circles as "flexible working" methods. 
These can include, for example, the switch from 
standard  contracts  of employment  for  all  em-
ployees  to  "personalised"  contracts,  the  switch 
from standard employee benefits to a "cafeteria" 
approach in  which the employee selects from a 
range of possibilities,  the switch  from  set wor-
king hours to flextime. 
The  employee-led  case  typically  arises  in 
enterprises  that  have  followed  the  "empower-
ment" approach to management styles and em-
ployee development, especially when the enter-
prise  has  also  implemented  technologies  sup-
porting  telecooperation.  An  employee  and  his 
or her immediate manager agree  that it  makes 
sense for  the employee to work at home part of 
the time, but no special arrangements are made 
other than this rather informal agreement. 
The  most  commonly  encountered  "sudden 
shock"  is  an  urgent  need  to  reduce  overhead 
costs  and  improve  the  bottom line.  Examples 
occured  in  the  computer industry  in  the  early 
1990s  when  rapidly  increasing  competition 
coupled with slower economic growth led to re-
duced profitability or even losses, generating an 
urgent need for  increased profitability.  Observ-
ing that on average each office-based employee 
actually  sits  at  his  or her  desk  for  much  less 
than 50% of the working  day,  some companies 
saw  the  opportunity  to  dramatically  reduce 
their  total  property  portfolio  and  associated 
overheads  by  encouraging  and  supporting  em-
ployees to work at home when it was sensible to 
do so and to share office facilities  that had pre-
viously been seen as "personally owned". 
Whatever the underlying cause and the re-
sulting path of adoption, enterprises commonly 
report  the  same  cluster  of benefits  shown  in 
Table 4,  although the emphasis differs from case 
to case. 
3.2. Organisational and Workforce 
Issues 
For  enterprises  adopting  telework  on  a 
planned  (progressive  best  practice)  basis  there 
are  issues  to  be  addressed.  These  generally 
emerge in one or more of three main areas: 
1.  Managerial confidence and competence; 
2.  Employee concerns; 
3.  Legislative, regulatory or fiscal  issues 
or uncertainties. 
"Managerial  resistance"  is  the  barrier most 
frequently  cited  by  advocates  of telework  and 
by  would-be teleworkers whose employer is  re-
luctant  to  allow  teleworking.  Managers  whose Part Two  · EITO 98 
career  experience  has  been  based  on  mainly 
face-to-face  communications lack confidence in 
their  ability  to  "manage  at  a  distance";  some 
managers  lack  confidence  in  their  employees' 
commitment  or ability  to  work  without  close 
supervision.  Many  managers  judge  employee 
performance on appearances, lacking experience 
and skills in measuring on the basis of delivered 
results.  In such  cases  the introduction of tele-
working may bring side benefits in  the form of 
more  appropriate  and  effective  managerial  ap-
proaches,  but may  also  expose  weaknesses  in 
the management system or the competences of 
particular managers. 
In some enterprises employees may be con-
cerned that telework will  prejudice their stand-
ing  in the  organisation and,  for  example,  limit 
their career opportunities. This is  especially the 
case  where  teleworking  is  still  unusual  in  the 
enterprise  and where  the enterprise  is  not yet 
effectively networking.  If it  becomes clear that 
the  enterprise  perceives  and  encourages  tele-
work  as  a  business-as-usual  practice,  and  sup-
ports this with effective communications meth-
ods  that are  common  to  teleworkers  and  non-
teleworkers  alike,  such  fears  are  more  readily 
addressed.  Another  important  employee  con-
cern  may  be  that  working  at  home,  or  in  a 
shared telework centre, outside the mainstream 
premises of the organisation, might be a step to-
wards  being encouraged or even pushed  to  go 
outside the organisation altogether and become 
self-employed. While some people welcome the 
independence of self-employment, others much 
prefer the perceived greater job security enjoyed 
by  employees. This fear  is  particularly likely  to 
arise  in  an organisation that is  shrinking rather 
than growing, or in one where cost reduction is 
a driving priority for  the enterprise. It does not 
arise where there is  a high level  of trust within 
the  enterprise  and  an  atmosphere  of shared 
goals. 
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Legal,  regulatory  and  fiscal  issues  largely 
relate  to  the fact  that our current employment 
practices evolved during an era when the great 
majority of the workforce were in relatively fixed 
jobs,  with  work  practices  determined in  detail 
by  the employer and the working environment 
owned and managed by the employer. The base-
line  for  employment  practices  was  that  the 
employer  made  all  the  decisions  and  held  all 
the  responsibility,  employees  were  dependent 
on the employer to "get it right" and keep them 
in  work,  and  employees  needed  "protection" 
from potential or real abuse or exploitation, un-
safe  machinery,  unhealthy  work  environments 
etc.  Although there are  very  many jobs where 
factors  such  as  the  working  environment  and 
safe  practices  remain  largely  determined  by 
employers, including some growth sectors such 
as  the  catering  industry,  across  much  of the 
economy  there  is  now  a  trend  for  decision 
responsibility  for  a  wide  range  of activities  to 
be  assumed  by  the  individual  worker.  This  is 
reflected  across  many aspects  of management, 
of which  telework  is  only  one  example.  The 
concept of employee "empowerment" explicitly 
promotes  the  idea  that employees  are  capable 
of  taking  responsibility  for  their  own  work 
patterns,  for  day  to  day,  minute to  minute de-
cisions  and  for  trying  out new  approaches.  In 
quality  management,  experience  has  shown 
that much of the key  knowledge that will  iden-
tify  weaknesses  in  marketing,  production  and 
delivery  processes  resides  with  the  employees 
doing  the  basic  work,  not  exclusively  with 
managers and specialists. 
The following panel illustrates how working 
at  home  challenges  the  conventional  assump-
tions  on  which  our  current  regulations  are 
based. 
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Regulatory examples: Who is responsible 
for the "office at home"? 
When an someone chooses to work at 
home rather than working in  the company 
office, the employee rather than the employer 
owns the main work environment and exer-
cises effective control over it.  The employer 
may still provide the "tools" (e. g.  PCs) but 
these are inherently the same as the PCs the 
individual acquires and uses for  private and 
family purposes. The legal assumption em-
bedded in employment law  in most EU 
countries and in recent EU directives is  that 
the employer is  responsible for  the work en-
vironment. There is  now a strong argument 
for  rethinking this assumption and moving 
towards the recognition that for  many cur-
rent and future jobs responsibility is  at least 
shared between employers and employees. 
These are some of the issues: 
- Current law in some countries requires 
that a "work inspector" should make un-
announced visits to the workplace to en-
sure that proper work practices are being 
followed. When the workplace is  in the 
person's home an unanounced visit implies 
a right of entry which most people would 
see as  an intrusive breach of privacy. 
- Health and Safety regulations assume 
that the employer controls the work en-
vironment and work practices. When em-
ployees work at home the employer may 
still devise and promote "safe working 
practices" but has no effective means of 
monitoring and controlling their day to 
day,  minute by minute implementation. 
Technology can be devised that would 
enable the employer to monitor the em-
ployee's behaviour but again this would 
be regarded as  unduly intrusive and flies 
in  the face  of progressive management 
practice. 
- In some jurisdictions personal and 
property tax practice assumes that the use 
of part of the home for work constitutes 
"business use", leading to higher local 
taxes or different treatment of the value 
of the home for  tax purposes. In some 
locations there are zoning laws  that prohi-
bit business activities in homes. Frequent-
ly  the employer or the employee or both 
are uncertain about how various levels of 
home-based telework would be treated. 
An employer may have employees living 
in different areas where rules may be 
applied differently. This may be "burden-
some but bearable" for the large enter-
prise that has a strong commitment to 
adopt telework, but for  the smaller firm 
the complexity of dealing with such 
issues can make it impracticable to 
pursue telework as  a business strategy. 
Although there are usually workable 
"answers" to such issues, so that they are not 
insuperable barriers, the energy and time 
consumed can force  telework off the agenda. 
There  are  no  "generally  right  answers"  to 
many of these issues, since there are still jobs in 
which the employer exercises effective  control, 
and there are still employers who might exploit 
any weakening of worker protection rather than 
pursuing positive  management practices.  How-
ever,  there are  helpful  steps that Governments 
and  regulatory  authorities  can  take  to  clarify 
existing  laws  as  they apply  to  teleworking  and 
to  adopt  an  approach  to  enforcement  that  re-
cognises  how  the  working  environment  is 
changing.  Employers  and  employer  organisa-
tions,  together with  Unions  and  employee  re-
presentatives, can also help  by  - for  example -
developing  and  disseminating  best  practice 
models such as model contracts of employment 
that recognise telework as  an option. Part Two  · EITO 98 
3.3. A Matter of Confidence 
In  common  with  many  aspects  of the  In-
formation  Society,  widespread adoption of tete-
work  by  enterprises  and  individuals  is  very 
much a matter of confidence. If managers have 
confidence  in  their  staffs'  abilities,  motivation 
and commitment they will be less concerned at 
the  thought of not seeing them face-to-face  so 
frequently.  If people across the enterprise have 
equal  access  to  shared  information,  strong 
group  and  interpersonal  communications,  con-
fidence  in  the strength of the enterprise and a 
high degree of trust in the employer's commit-
ment to  good  employment practices,  they will 
be  less  concerned  that  "out  of sight"  could 
mean "out of touch", leading to "out of a job". 
In this sense a proposal  to adopt telework can 
be a good test of the extent to which an organi-
sation is "fit for business" and especially "fit for 
the  future".  If there  is  strong  resistance  by 
managers  or  employees,  or if there  is  a  high 
level  of focus  on "mechanical"  issues  such  as 
legal,  regulatory and tax matters, this may well 
indicate underlying weaknesses that the organi-
sation  needs  to  address,  whether  or  not  tele-
work is  part of the outcome. 
3.4. Europe Needs 
uNetworked Enterprises" 
The  swift  and  successful  adoption  of net-
worked enterprise methods by European enter-
prises  is  vital  to  the  future  economic  success 
of the European Union. EITO 1997 showed pro-
jected world revenues generated by commercial 
websites  reaching  nearly  three  billion ECU as 
early as  2001,  but with the USA gaining almost 
70% of this revenue, and Europe less than 20%. 
Add to this the cost and productivity gains asso-
ciated with successful teleworking and the inter-
nal and external communications advantages of 
telecooperation,  and  it becomes  clear  that the 
effectively  networked  enterprise  enjoys  a  great 
competitive  advantage  over  enterprises  that 
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continue  to  rely  on  conventional methods.  To 
compete  effectively  in  the  global  networked 
economy, Europe's enterprises must master the 
techniques of teletrade and gain the cost, flexi-
bility  and  quality  advantages  of telework  and 
telecooperation. 
4. Globalisation 
and  the Mobility of Work 
The  changing  focus  of economic  growth 
from primary (agriculture, mining) through sec-
ondary (manufacturing) and into  tertiary (serv-
ices) activities has always been accompanied by 
changes to the geographical distribution of acti-
vities. Now there is a new focus on information-
based  products  and  services  as  an  engine  of 
growth, accompanied by a rapid switch to  elec-
tronic networks as a primary vehicle for market-
ing  and  supporting  goods  and  services  of all 
kinds,  including  the  promotion,  sale  and  sup-
port of all types of "physical" goods - from cars 
to  pizzas.  Every  industry  is  now  information-
intensive and increasingly all  industries are be-
coming network-intensive. This means that: 
1.  A high and increasing proportion of all 
work is  information-based and uses ICTs 
as  its "tools of trade" (Figure 2); and 
2.  Telework techniques enable such work 
to be undertaken anywhere in the world. 
In deciding  the location of "physical  activi-
ties"  (e. g.  a  manufacturing  plant),  "physical" 
factors  like  proximity  to  markets,  transport 
infrastructure, component supply and raw mate-
rials supply have weighed strongly alongside the 
availability  of  skilled  labour  and  assistance 
with start-up costs. For informational activities, 
physical  factors  are  of  low  importance,  the 
dominant factor is  the workforce. 
Of course,  many  other  factors  come  into 
play,  but increasingly,  the most attractive, well-
paid work of the future will  gravitate  to  where 
the most "market-effective" workforce  is  to  be 
found  (Fable 5). 
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In  Europe  there  is  some  resistance  to  the 
idea of a "competitive" workforce.  This  is  per-
haps a natural reaction in a period that has seen 
relatively high and rather prolonged unemploy-
ment in many European countries, coupled with 
the  fact  that as  economies develop  "old work" 
has  tended  to  migrate  to  lower  cost  areas.  If 
work were fixed and the main factor were work-
force  cost,  this would be a  legitimate concern. 
The reality is  that work  is  constantly evolving, 
and it is the most innovative locations that tend 
to  suffer  from  labour  shortages,  even  though 
local  wage  rates  may  be  high,  while  low-cost 
locations are just as  prone to unemployment as 
high-cost ones. The relative cost of labour is  at 
its most important in routine work using mature 
technologies  in  mature  sectors  (for  example, 
hand-weaving  is  still  an  important  element of 
GDP in  some economies, invariably associated 
with  low  labour  costs),  but  less  important  in 
new  activities  that  use  new  technologies  (for 
example,  design  and implementation of online 
services). 
This  analysis  suggests  that  the  key  factors 
influencing  Europe's  success  or  otherwise  in 
attracting and generating the  new work  oppor-
tunities  of  the  Information  Society  are  not 
labour costs but rather our relatively low levels 
of investment  in  ICTs,  with  slow  adoption  of 
new Information Society methods such as  tete-
work and teletrade, and a tendency to focus  on 
the potential issues and difficulties of social and 
market  innovation  rather  than  on  identifying 
and seizing the positive opportunities. 
5. Telework, Employment and Jobs 
Telework also impacts on a topic that is  high 
on  Europe's  political  agenda  - the  future  of 
work and jobs, in particular the question of how 
to tackle  unemployment. There are  three main 
issues: 
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1.  How  much  work:  the  very  long-standing 
question of whether the application of new 
technologies  (in  this  case  ICTs)  "destroys 
jobs" or creates new work opportunities. 
2.  Where  the  work  will  be:  the  question  of 
whether telework  leads  to  concentration of 
attractive, well-paid work in particular areas, 
with  erosion of local job opportunities and 
prosperity  in  other  regions,  or  positively 
assists in opening up  access to work oppor-
tunities in areas of high unemployment. 
3.  What sort of work: the question of the qual-
ity  and type  of work,  for  example whether 
work  is  becoming  more  routine,  push-
button, low-skill and low-pay, or more varied, 
creative, high-skill and high-pay. 
5.1. How Much Work? -
Technology, Jobs 
and Work Opportunities 
During and  since  the  industrial  revolution, 
technological change has led to fears about work 
and jobs. Mechanisation was widely expected to 
lead to mass unemployment; widespread use of 
computers was  expected  to  lead to  a  "collapse 
of work".  While  it  is  never possible  to  predict 
the future, history shows that each of these con-
cerns has been unfounded. New technology has 
consistently  been  the  basis  for  new  products 
and  services,  leading  to  overall  growth  in  em-
ployment. To  date in the computer era total em-
ployment  levels  in  the  developed  economies 
have  grown  at fairly  consistent  levels  through 
the 1960s,  1970s,  1980s  and 1990s,  even though 
in each  of these decades  some  observers  have 
forecast  that computers will  destroy jobs on a 
massive  scale.  Europe's  long-term  unemploy-
ment  problems  arise  from  other  causes  than 
new  technologies;  indeed  the  USA,  which  has 
been swiftest to invest in and use the new tech-
nologies, also has a track record of  faster growth 
in employment. 
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5.2. Where?- Telework and the 
Concentration or Dispersal of Jobs 
This is  also  a  rather familiar  issue.  The in-
dustrial  revolution moved work  from  wide  dis-
tribution in  villages  to  concentrate it  in  indus-
trial towns with good access to raw material and 
energy  resources.  The rise  of the  services  sec-
tors and office-based employment concentrated 
work  in  city  centres,  exemplified  by  the  pre-
dominance  in  world  financial  trading  of New 
York,  Tokyo,  Hong  Kong  and  London  and  the 
focus  within  almost every  nation  state  on one 
or at most two financial centres. A similar effect 
can be seen in  the development of an Informa-
tion Society, with the concentration of technol-
ogy innovation and development in a few places 
like Silicon Valley; with the computer industry's 
clustering of European  headquarter  operations 
in centres like Paris and the Thames Valley; and 
with  the  emergence  of Bangalore,  India  as  a 
centre for software production. 
However, there is also evidence of a counter-
trend  which  is  particular  to  the  Information 
Society and to telework, namely the new ability 
of regions  that  have  no  prior  history  or  track 
record in the relevant sectors to attract teletrade 
and  telework  away  from  traditional  centres  of 
commercial success (Table 6). 
The Swedish  example  is  small  in  scale  but 
potentially  far-reaching  if  similar  initiatives 
emerge on a widely distributed basis. The most 
prosperous  parts  of Europe  tend  to  be  quite 
densely populated. In comparison with (for ex-
ample)  the  United  States,  social  and  environ-
mental  concerns  place  limits  on the  extent to 
which continued economic growth can be  sup-
ported by  more  people  moving  physically  into 
Europe's main centres of innovation and growth 
- there  is  resistance  to  yet  more  houses,  yet 
more  roads,  yet  more  cars.  As  telework  and 
teletrade methods become more widely  under-
stood and used, this will  create business oppor-
tunities  for  local  initiatives  like  the  Swedish 
Table 6 
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example  to  deliver skills  at a  distance, moving 
the work to the people instead of the people to 
the work. 
5.3. What Kind of Work? -
Telework and Skills 
One clear truth about technology change  is 
that  it does  lead  to  changes  in  the  nature  of 
work and in the skills associated with attractive, 
rewarding  employment.  The  whole  history  of 
both the  industrial  era and  the  present period 
has been about reducing the "physical  labour" 
aspects  of production,  marketing  and  delivery 
and  about  focusing  the  "human  element"  on 
aspects such as  know-how, judgement, commu-
nication  and  interpersonal  skills.  This  is  true 
across a wide spectrum of jobs, not just the in-
formation-intensive ones. For example in many 
routine,  relatively  low-paid  jobs,  "personality" 
and  "interpersonal  skills"  are  emphasised, 
whether the job concerned is more information-
intensive (such as  handling customer calls  in  a 
customer support or telephone sales  centre)  or 
relatively  less  information-intensive  (customer 
service in one of the new-style service-oriented 
restaurants). Open, competitive markets coupled 
with  increased  consumerism,  place  a  new 
emphasis  on  customer  service,  often  strongly 
influenced  by  the skills,  motivation and  perso-
nality  of customer-facing  staff.  There  is  also  a 
tendency  for  new  technology  to  increase  the 
emphasis  on  levels  of education  and  training 
and  to  reduce  the  range  of opportunities  (and 
level of reward) available to less-educated, less-
trained workers. 
Telework appears to be neutral in respect of 
task-related  skills  - a job  requires  a  particular 
set of skills and abilities regardless of the loca-
tion. But in the case of home-based teleworking 
there are  additional - or at least more sharply 
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focused  - considerations.  For  the  teleworker, 
an  obvious  requirement  is  that  the  individual 
needs to be self-motivated and self-managing to 
a greater extent than a colleague who is working 
side  by  side  with  colleagues,  managers  and 
supervisors in a conventional workplace. For the 
manager  of teleworkers  there  is  a  particularly 
strong need for  the  skills  and know-how  asso-
ciated  with  managing  by  results  and  through 
training,  leadership and motivation rather than 
managing through direct detailed supervision. 
As for  the skills associated with information 
and  communications  technologies,  while  tele-
work  may  place  a  clearer  emphasis  on  these 
competences, the same skills are required across 
the enterprise.  If only  the  teleworkers  become 
proficient in telecooperation methods, they will 
network more with other teleworkers than with 
non-teleworking  colleagues.  This  may  make 
them  more  productive  but  it  is  clearly  better 
in  many  ways  if telecooperation  pervades  the 
whole enterprise. 
6. Telework and the Individual 
How  telework  affects  the  individual  tele-
worker has  received  at least as  much attention 
in  Europe  as  the  business  opportunities  for 
companies  and  the  economic  opportunities 
for  regions.  Advocates  of telework  claim  (and 
successful  teleworkers  confirm)  that a  flexible 
approach  to  telework  can bring many personal 
benefits (Table  7). 
Obviously these benefits arise only when the 
individual and the telework approach are  well-
matched.  There has been anxiety about poten-
tial  adverse  consequences  for  individuals  of 
inappropriate  telework  programmes.  A  "High 
Level Group" convened by the European Com-
mission (DG V)  expressed concern that 
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Telework characteristics 
Greater reliance on 
sel~rnanagennent;  , 
measurement by  re~ults 
rather than by "presence 
and activities" " 
More sharply developed 
personal skills and 
connpetences 
Access to more jobs 
(wider geographical 
search) and more varied 
work opportunities 
(escape from constraints 
of "locally traditional" 
work) 
More working at home 
or within the local 
community and less 
commuter travel 
Work  style 
More personal control 
and responsibility; 
wider choice of  how and 
when to undertake tasks 
Greater' demand for 
continuous vocational 
education/training and 
for  gen~ral all-round 
competencies 
Greater earnings 
potential; ability to 
,, develop personal career 
portfolio 
More time and resources 
for productive work 
"Traditional  social  relations  rest on  a  clear 
distinction between place  and time at work 
and place and time off work. The Information 
Society tends  to  destructure these accepted 
conventions of place and time such as  family 
space and time; work space and time; leisure 
space  and  time;  training;  and  consump-
tion ... The possibility of home-based work-
ing also  raises a whole new set of problems 
concerning  the  reconciliation  of work  and 
home  life.  The  problems  of re-integrating 
work  into  the  home,  even  on  a  part  time 
basis,  have  significant economic, social and 
psychological implications."6 
Such  statements  do  not  ring  true  to  those 
who  are  actively  engaged  in  business  in  the 
1990s.  They  paint  a  picture  in  which  people 
Benefits 
Life style 
Work pattern (e:g. time 
and place) more readily 
(\dapted to personal 
needs of  the individual 
rather than vice versa 
Improved.  ability to 
match personal interests 
and skills to work 
Greater personal fulfil-
ment, well~being and 
prosperity; reduqed dsk 
of unemplqyrhent 
Less stressful and b'IJSY 
life style 
' 
. 
Personal, family and 
social relationships 
More accessible to ,family  ' 
and·  friends 
Richer and· nnore varied 
relationships 
' 
' 
1, 
Wider range of  work  ~pd  ' 
professional reJationsbips 
and.  enhanced f:;til!ily 
stability; more opportuni-
ties to work with peopl'e ' 
from different cultural, 
backgrounds 
·.· 
More'time"and ene,rgy)o 
to develop friendships ' 
and f::tmily,  ·es~eciall:y ' 
relationships With children, , 
only  socialise  at home,  not at work,  and  who 
never "bring work  home".  They also  appear to 
disregard the fact that there are large sections of 
the  workforce  for  whom  home  and  work  are 
already closely intertwined - those who manage 
and work in small family businesses; field-based 
salespersons, self-employed people. Also, much 
of the  concern  centres  on  the  popular  media 
image of telework as  "working at home", while 
the  alternative  forms  of telework  defined  in 
Table  3  raise  fewer  social  issues.  There  are 
practical reasons to suggest that the home-based 
form  of telework is  unlikely for  the majority of 
Europe's workers in  the foreseeable  future and 
that  other  forms  merit  wider  attention  (see 
Barriers to telework, below). 
Table  7 
Telework Benefits 
for Individuals 
6  Building the European Infor-
mation Society jar Us All, 
European Commission 
DG V, December 1995 Table 8 
Social, Environmental 
and Local/Regional 
Development Benefits 
Associated with Telework 
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Telework 
characteristic 
'.ReFUCed ;c<),rpmUt~r 
.travel relative:.to a 
given revel or 
.ecqnomic ,actjvity 
Multi-site teams, 
distributed Wprkib.g, 
· concentra,tive working 
Societal gain 
-.~~ccessfu!  ... c .areer,peo~le  · 
become more ava1lable 
tneir'families 'and local' 
communities instead 'oL 
commuting  · 
prosperous ar~as can access 
work.oppdftul1ities·in  ~reas ­
with ;. skill shortages .withqut 
havit}g .to  tr~ .~~l ?fr~.Jocate 
E~qludeF Reople  (Fi~~ble9, 
single parents,  cim~rs) . have 
beher:.access to.work  · 
oppoi:tunitie.s 
~Re9uced business travel 
(roag, train, air) for 
meetings, leaving, more 
time 'for useful work and 
·:for  CimJ.ily/coill,.nutiity 
7. The Social, Environmental 
and Local Development Context 
An  example  of telework  combining  both 
social and local economic development elements 
has already been seen in  Section 5.  The social, 
environmental and local economic development 
opportunities  presented  by  telework  have  at-
tracted quite wide attention in Europe and have 
often  been  the  basis  for  supporting  telework 
programmes  in  both  the  private  and  public 
sectors,  particularly  in  relation  to  regional  de-
velopment  and  environmental  goals.  Telework 
presents opportunities to  address  or contribute 
to a wide  range of issues (Fable 8). 
Governments - especially regional and local 
authorities  - are  increasingly  aware  of these 
opportunities and there are now many examples 
of small,  local  projects that have  used telework 
to assist with local development. However there 
are  still  large  areas of public policy  where  the 
potential  value  of ICTs  has  not  been  widely 
recognised.  In  particular  there  has  been  little 
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Environmental gain 
Reducecl, 'piessu,re' op. 
infnistructure and  < 
reduced demlmd 
fot over-:,development 
in high  ~p:rosperity, ·.  ' 
high:.growth"iueas 
Local/regional 
development gain 
Reduc~&  ·dem;n·d for  trilis~ 
'J,ort'infr~structure investt 
; ~~,tit,  il!,CJeased~  1l~e of}o~al  • 
facilities, higher  p~oportipn 
o{ea~nings spent}bcally 
f!igh•gr:owtl}  are(lS,~an; fl!pre  j. 
easily' find Jequired. skille,d' ' 
resources 
Reduced wage-'escalatio:ii in 
' ~teas wwith.  skil}s ·· short~g~s.i 
;Better employnient arid 
in~c:)pl~ op~prtu~itjfs  i~ 
': low-growth areas ' '  '; ' 
serious attention paid to the potential impact of 
telework  and  other  travel-reduction  methods 
(such as video conferencing to reduce travel for 
business meetings) on the economic, social and 
environmental costs of traffic growth and traffic 
congestion. Individual teleworkers regularly cite 
reduction of travel as  a key motivation for  tete-
workers,  and some enterprises include the traf-
fic and environmental in their assessment of the 
benefits. In the Netherlands, where understand-
ing  of telework is  ahead of most EU countries 
and  where  traffic  congestion  is  a  recognised 
national issue, an association of company traffic 
managers  is  defining  guidelines  on using  tele-
work to reduce environmental damage. 
Given  Europe's  commitment to  play  a  full 
part in  addressing environmental pollution and 
global  warming,  the  substitution  of  distance 
working  for  some  part  of our  travel  require-
ments appears  to  be  undervalued as  a weapon 
in  addressing  traffic  congestion  and  carbon 
emissions. 
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Telework  also  offers  benefits  in  addressing 
social  cohesion  among  different  communities 
across Europe and in bringing some "excluded" 
groups  into  the  mainstream  workforce.  An 
example of this is provided by the ISdAC initia-
tive (see the following panel). 
ISdAC: The Information Society 
disAbilities Challenge 
ISdAC is  an initiative "by people with 
disabilities, for people with disabilities". Its 
main premise is  that the Information Society 
provides a new set of opportunities for 
people with disabilities to contribute actively 
to  the economy and society and become more 
independent. A central tenet is  that telework 
enables people with mobility problems can 
through telework secure attractive work 
opportunities without suffering the burdens 
of commuting. 
ISdAC's key priorities are to: 
- alert policy makers, decision makers and 
opinion formers to the opportunities to 
"include" people with disabilities in the 
development of the Information Society 
as  active participants rather than only as 
recipients of support; 
- provide inputs to the policy process direct 
from people with disabilities who have 
hands on experience of Information 
Society methods and technologies; 
- sponsor, support and create new practical 
mechanisms through which people with 
disabilities can learn the new skills of the 
networked economy and use these skills 
to participate more effectively in work 
and other activities; 
- influence the development of technol-
ogies, products and services to facilitate 
equal access for people with disabilities 
and make sure that the equivalent of 
"ramps for wheelchairs" are part of the 
initial design for  the new environment 
rather than being an expensive after-
thought, as  is  the case with our existing 
"built environment"; 
- make known the economic as well as  the 
social case - that when someone with a 
disability becomes "effective online", they 
can switch from  being a net recipient of 
benefits to  being a net contributor to the 
economy and society. 
ISdAC is  online at http:/  /www.isdac.org 
8. Telework and the Diffusion 
of New Technologies 
8.1. Technology Performance 
and Cost Factors 
Rapid  price-performance  evolution  in  ICTs 
is  a  major  factor  affecting  attitudes  to  tete-
working. As recently as  three or four years ago 
the  additional  cost  of equipping  home-based 
workers and supporting their networking needs 
was  cited  by  corporate  decision  makers  as  a 
significant  barrier  to  adopting  a  telework  pro-
gramme.  Today  this  concern  is  much less  fre-
quently  expressed.  Now  that many  employees 
can  and  do  buy  computers  and  modems  for 
their  own  private  use  at  home,  the  idea  that 
their employer cannot afford  the technology to 
support teleworking carries less credibility. 7  Moving into the lnfonnation 
Society: An international 
benchmarking srudy, 
UK Department of Trade 
and Industry, July 1997 
(http://www. isi.gov. uk/ 
isi/mitis.htm) 
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For enterprises, the main price-performance 
factors now and for the foreseeable future are: 
- There is  still a significant difference in rela-
tive  cost  and performance of  networks and net-
work services for communications in and between 
offices compared with to and from the home; this 
is  not  usually  a  barrier  to  teleworking  by 
managers  and  professionals  (whose  online 
access  needs are intermittent), but can be a 
barrier to home-based teleworking for appli-
cations  needing  continuous  fast-response 
access, such as telephone sales and customer 
services teams. 
- Widespread  adoption  within  enterprises  of the 
"network  PC"  concept  could  sustain  the  price-
pelformance  advantages  of office-based against 
home-based  users,  since  deployment  of this 
technology assumes relatively high-perform-
ance  access  to  networks  (e. g.  LAN  rather 
than dial-up performance levels). 
- There  can  be  a  relatively  higher  on-cost for 
providing technical support to home-based users, 
unless  the  enterprise  uses  mature,  high-
reliability,  well  understood systems,  has  ex-
cellent network-based systems management 
and has users who resist the urge to "tinker 
with the technology". 
The  first  of these  challenges  is  being  ad-
dressed in some areas through high performance 
cable networks, provided in residential areas for 
entertainment  applications  and  coincidentally 
available  for  business use.  More widely  it  will 
be  addressed  by  deployment  of cost  effective 
wireless  communications and  the  implementa-
tion of technologies such as  Digital Subscriber 
Loop (see Part Two,  ICT for  European Homes: 
Devices, Services and Applications). 
The  support  issue  will  be  addressed,  over 
time, by the evolution and wider acceptance of 
better network-based management tools and by 
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extension of the plug-and-play approach to both 
systems and applications. Already, some PC op-
erating  environments  and  applications  include 
facilities  to  connect  automatically  with  the 
supplier's website, determine whether "fixes" or 
improvements are available, download the rele-
vant code and integrate it with the user's exist-
ing  applications,  all  without any  technical  skill 
or know-how  on the  user's part.  Meanwhile  it 
remains important for  employers to  make sure 
that  appropriate  steps  are  taken  to  support 
people  who  are  not based  in  employer offices 
- including  training  and  other  non-technical 
support. 
8.2. Technology Availability, 
Awareness and Take-up Factors 
This is the critical issue for Europe. A recent 
benchmarking  study7  undertaken  for  the  UK 
Government confirms the take-up gap  between 
Europe and the USA that has been highlighted 
in several EITO reports: 
- USA  employees  are  more  than  twice  as 
likely  to  have  a  computer  and  modem  at 
home  than  in  the  most  highly  penetrated 
European country. 
- Their employer  is  50%  more  likely  to  pro-
vide remote access to company systems. 
- Not surprisingly,  a  much higher proportion 
of USA employees work  at home using  re-
mote access  (Figure 3). 
The relative  pricing  of telecommunications 
and network services for  consumers is  clearly a 
factor in this (Figure 4).  Telecom liberalisation in 
Europe is  expected to reduce prices, but results 
for  users  will  be  heavily  dependent  on  the 
stance  taken  by  regulatory  bodies  and  signifi-
cant price reductions may be slow in coming. 
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Figure 4 
Relative Costs 
of  Internet Access, 
Based on OECD Data Table 9 
Relative Ajfordability 
of  PCs (Examples) 
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Country  Per capita  Perceived  PCs per 100 
GDP (ECU)  relative cost  white collar workers 
(1996)  (USA= 100)  (EITO 1997) 
Gree~e 
" 
6,16~  324  61 
Spain  10,578  198  80 
' 
Germany  21,735  96  99 
'  23,522 
" 
89  107  f?enrhark 
" 
· t 
20,929  "  100  104 
' ,, 
'The perceived relative dost of a PC is  higher  i~ countries with lower per c~pita production and incornes. ·The 
table assumes ,the price ofa PC to be·  cqnstant; in fact it is higher in countries where the market is smaller and 
less developeo, .further increasing the p~rceived relative cost. 
Sources: OECD, EITO 
In contrast with telecommunications, pricing 
of PCs in USA and Europe has converged rather 
dramatically during the 1990s (see Figures 14 and 
15,  Statistical Outlook), as  the PC has become a 
mass market product for which there is relative-
ly  little  differentiation  other than  local  market 
size  and  intensity  of  competition.  However, 
even  if "dollar  prices"  were  the  same  across 
Europe as  in the USA,  true local "affordability" 
of PCs  would  still  show considerable variation 
across Europe (fable 9).  To  someone on average 
earnings in Greece a PC will  seem  three times as 
"expensive" as  it does to someone in Denmark. 
The correlation between perceived relative cost 
and  take  up  of PCs  is  quite  striking.  Similar 
conclusions  can  be  drawn  for  advanced  tele-
phone and Internet access pricing and take-up. 
Another important conclusion from  the UK 
study,  confirmed  by  recent  analysis  of online 
traffic patterns, is that some Far East economies 
have started to accelerate their take up of ICTs 
in  new  networked  applications  at a  faster  rate 
than in Europe (Figure 5). 
Technology  performance  is  not an  absolute 
constraint  on  telework,  in  that  most  of what 
people might want to  do  today is  feasible  with 
technologies  that  are  already  available  and 
widely  marketed,  and  the  cost  benefits  of 
successful  teleworking  substantially  outweight 
the  additional  costs.  However,  in  Europe  as  a 
whole, relatively higher prices of network serv-
ices,  leading  to  relatively  lower  understanding 
and use,  mean that (assuming  other factors  to 
be  equal)  take-up  of telework  in  Europe  will 
tend  to  lag  take-up  rates  in  economies  with 
lower  relative  prices.  Computer  pricing  is 
another  constraint  on  take-up  rates,  especially 
in those European countries that have relatively 
low  GDPs,  and  that have  a  particular  need to 
gain  the benefits of Information  Society appli-
cations like telework and teletrade. 
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9. Market Status and Opportunities 
There  is  an  obvious  close  linkage  between 
telework,  computers  and  telecommunications. 
In the 1980s and early 1990s, mobile and home-
based  telework  were  among  the  new  applica-
tions that pioneered the use of (then) relatively 
expensive and rare mobile communications and 
personal computers.  In the late  1990s  and into 
the  next  decade,  widespread  take-up  of these 
now commonplace technologies is causing com-
panies  and  workers  to  question the  validity  of 
commuting daily to a fixed  place of  work or tra-
velling hundreds or perhaps thousands of miles 
for  routine meetings.  This change  of emphasis 
is  important to  an understanding of telework's 
market impact (Table 10). 
9.1. The Home Office 
Work  within  the  "Telework  Chain"  of the 
European research and technology development 
programme ACTS  (Advanced  Communications 
Technologies and Services)8 suggests that almost 
all  ICT technologies are  relevant to telework -
either  directly  for  use  in  the  home or a  local 
telecentre  or  in  the  networks  and  networked 
applications supporting telework activities. Tete-
workers  who  are  mainly  home-based may well 
have  more  "personal"  technology  per  capita 
than  their  office-based  colleagues  (who  share 
such devices  as  copiers and printers) as  well  as 
having  access  across  the  network  to  the  com-
pany facilities  (Table 1  1). 
Figure 5 
Consumer and Business 
Internet Take-up 
8  ACTS  (Advanced Commu-
nications Technologies and 
Services) is one of a set of 
RTD (Research and Tech-
nology Development) pro-
grammes in  the European 
Commission's Fourth 
Framework Programme. 
The Telework Chain links 
the ACTS  research projects 
and agenda to the telework 
market and its participants, 
see http:/ /www.eto.org.uk/ 
gat Table  10 
Telework lvlarker 
Evolution: Driving and 
Consrmining Facrors 
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Early 
(1980s-mid 1990s) 
Drivers  Telework enthusiasts 
Tclework champions in 
enterprises 
Early adopters of new 
technologies and methods 
Constraints  Technology and tele-
communications costs 
Network applications required 
technical skills 
Telework perceived as a fringe 
activity or not known about 
at all 
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Middle  Mature 
(current)  (c. 2005) 
Increasing public acceptance  Pervasive availability of 
of networks and related  technologies and networked 
services (driven by Internet  services 
visibility and take up)  Pressure to  reduce environ-
Increasing familiarity with  mental impacts of non-
personally owned computers  elective travel (commuting 
in  homes  and business travel) 
Competitive pressure to  Access to skills of people 
reduce overhead costs  who have adopted the 
Growth in "alternative" forms  "telework lifestyle'' 
of employment - self-employ- Wide familiarity with 
ment, portfolio working etc.  "Information Society" 
Emergence of new forms of  technologies and applications 
telework-based enterprises  Teleworking rather than 
Public policy and programmes  travelling becomes a natural, 
interest, especially in  regional  "business as usual" matter 
development opportunities 
Resistance by middle  Built-in inertia among slow-
managers  to-change organisations and 
Uncertainties about legal,  individuals 
regulatory,  trade union etc  Practical constraints - size 
aspects  and facilities of homes, family 
Concerns about impact on  requirements 
job security and careers (in  Possible lack of investment 
mature sectors and areas of  in support infrastructure, 
high unemployment)  e. g.  telecentres 
Slow take-up of Information  Varying levels of impact of 
Society technologies and  libcralisation and open 
applications - lack of under- markets on relative pricing 
standing among decision 
makers 
Continuing perception and 
media treatment of telework 
as  being only about home-
based and mainly a "lifestyle" 
matter 
Shortage of positive 
exemplars and best practice 
know-how, guidelines 294 
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Computer  Telecommunications  Other 
One mid-to-high performance PC  Modem or ISDN link for  business  Separate room set aside for 
for  business use  use (may be shared with family  business use 
Generally, one or more additional  use)  Office or equivalent furniture -
PCs for family  use (teleworkers  Dedicated business phone line/  desk, office chair, filing capacity 
more technology-aware than  number (to segregate work/private  etc 
general population)  traffic and minimise disruption)  Office consumables - paper, 
Personal printer (one or more  Mobile phone for  business use  stapler etc. 
printers may be shared with  (often using personal numbering  Subcriptions to "business-oriented" 
family  use)  so  that private and business calls  newspaper, magazines etc. (office 
Desk-top copier (if not integrated  can be routed to the same device)  copy is  usually shared) 
with printer)  Access to company network  Credit card for  business use 
Fax machine (if not integrated  services  (often a separate card account) 
with PC and/or printer)  Personal and/or family subscription 
Office suite of applications (usually  to  at least one Internet or other 
full  business version not so-called  online service (e. g. CompuServe, 
"small/home office" versions)  AOL or local ISP) 
Higher than average propensity to 
trial  and use novel online services 
and applications 
If the work entails a non-trivial proportion of travel, the teleworker will  also have a notebook PC and GSM 
modem, as  well as  recent-model car etc. 
The home-based teleworker also buys at or near home the items that many commuters acquire at or near the 
place of work - coffee, business lunches, leisure facilities, shopping for clothes etc. 
Experience from  telework associations indi-
cates that teleworkers have a high propensity to 
be  perceived  as  "technology  experts"  among 
their  social  peer  group,  making  them  an  im-
portant source  of word  of mouth and  word  of 
e-mail  recommendations  for  new  technologies 
and applications. 
9.2. The Business  Individual 
Conventional  market  segmentation  has  fo-
cused on industry sectors and size of companies 
(large  companies,  SMEs,  Small  Office/Home 
Office etc.). Evidence from the telework market 
suggests  an  alternative  focus,  "the  business 
individual". 
Telework  presents  four  main  opportunity 
sets from a technology, services and applications 
standpoint: 
enterprises acquiring  additional  technology 
and  implementing additional applications to 
support the extension of corporate networks 
from  concentrated,  office-based  to  support 
home and mobile working, telecentres, office 
"hotelling" etc.; 
individual employees  acquiring  technology 
and services to support their choice of tele-
working  independently  of or  supplemental 
to company provision; 
individual  self-employed  people  working 
from  home; and 
the emergence of new forms of  "geography-
free" ente1prises  that are network-based. 
Table 11 
The  Well-equipped 
Home-based Teleworker 
as a Market Opportunity Figure 6 
The "Business 
Individual" in 
Marketing Analysis 
and Targeting 
Part Two  · EITO 98  Telework: 
Status, Development and Issues 
The Business Individual 
Business/  commercial activities 
Self-employed 
Owner-manager of 
smaller firm 
Commercial 
employee/manager 
Government/public 
service employee/manager 
Participants in virtual enterprises 
In each of these,  the attitudes and preferences 
of  individuals play a central role in the choice, acqui-
sition  and  use  of technologies  and  services.  This 
is  obvious in the case of self-employed people, 
but is  also  true  in  enterprises.  It is  rare  for  a 
company  to  decide  on a  wholesale  basis  that 
employees  generally  "shall  work  at  home". 
More usually,  the company will evolve manage-
ment  practices  and  contracts  of employment 
that allow  working  at home,  leaving  individual 
employees and managers to  determine who will 
do so and to what extent. In many cases - a ma-
jority in  some countries - individual managers 
and  employees  agree  to  some  level  of home-
based  working  in  the  absence  of any  formal 
company policy.  The process of acquiring signi-
ficant  new systems or applications is  of course 
governed by  company policy and decided or at 
least influenced by  specialists, but professional 
and managerial use of systems and applications 
Participation in the market 
Buys technology and services for  own use 
./ D  ·  esfintluences company purchasing 
./ Decid  influences family/private 
ICT pure  se and use 
./ Influences  olleagues and friends 
./ Decides/inti  ences practices such as  telework 
./ Participates i  local institutions -
schools, local  overnment etc. 
Mechanisms fi  r reaching 
opinion forme s 
./ Relevant co  unities of interest 
(e.g. Telewo k Associations) 
./ Participati  in Internet activities 
(online  ·scussion etc.) 
./ Mem  rship of professional and business 
ciations (e.g.  Chambers of Commerce) 
~  Common media 
(e.g.  local  radio, newspapers etc.) 
(and  therefore  level  of demand)  is  driven  by 
user  choice  as  much  as  by  company  policy. 
Significant  departmental  systems  may  be  de-
cided  by  the  local  manager.  Many  small  in-
cremental  purchase  decisions  are  made  on  a 
local  management  or  even  a  personal  basis  -
buying a new software package  for  one's note-
book computer is little different in price to buy-
ing oneself a new briefcase. 
This  has  led  to  the  idea  of a  new  kind  of 
marketing  target  - "the  business  individual" 
(Figure 6).  As a user of ICTs the business indivi-
dual is becoming remarkably similar whether he 
or she works in local government, a commercial 
company  or  a  professional  services  business; 
and  the  technology  used  is  also  remarkably 
similar. The business individual is  also a house-
holder,  a  parent,  a  consumer;  he  or  she  in-
fluences  the  use  of technology  in  their  local 
community and in the home - whether for work 
or  leisure  or  "edutainment".  Experience  with 
technology  at  home  and  in  the  community 
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influences  decisions  on  the  use  of technology 
at work, as well as  vice versa. Indeed, the early 
use of Internet applications in companies often 
started  because  some  individuals  have  cam-
paigned  for  the  same  capabilities  at  work  as 
they have already experienced at home. 
From an  ICT markets  standpoint the  busi-
ness  individual  provides  a  common  focus  for 
understanding  and  a  common  target  for  pro-
motional  activities  regardless  of the  size  of 
company or whether the technology application 
is for  corporate, work-at-home or purely private 
use.  In  this  context  the  individual  teleworker, 
who  is  perceived  by  others  as  knowledgeable 
and  experienced  in  using  the  technologies, 
makes  an  attractive  focus  for  technology  mar-
keting  programmes.  Telework  associations  and 
specialist telework websites  can  provide  attrac-
tive channels to reach this market. 
9.3. The Teleworking/Teletrading 
Enterprise 
In existing organisations, telework is "grafted 
on" to the existing modus operandi,  often starting 
with a small pilot scheme, then growing slowly 
(if the pilot is  successful) in parallel with tradi-
tional  ways  of working,  until  it  becomes  fully 
accepted  as  part  of the  normal  pattern  of the 
organisation.  This scenario has  been  the focus 
of most research into the diffusion of telework 
and is the environment in which barriers to take 
up  are  usually discussed.  Similarly,  most exist-
ing  organisations tend to experiment with  tete-
trade  or  electronic  commerce,  seeing  it  as  an 
"add on" to existing operations. 
However,  there  is  a  much less  visible  but 
equally  important  pattern  now  emerging  in 
which  newly  formed  or  small  and  therefore 
more  adaptable  enterprises  base  their  whole 
operations round the opportunities of telework 
and  teletrade.  For  such  businesses,  telework 
and other uses of electronic networking quickly 
become "business as  usual": there is no percep-
tion that telework is  "something special" or that 
it  needs special arrangements.  Such businesses 
are  difficult  to  classify  in  conventional  terms 
and easily  overlooked in measurement and  re-
porting of telework and its impact. 
This  market  sector  is  part  of the  wave  of 
new  small  and  medium-sized  enterprises 
(SMEs), typically established during the last five 
to  ten years.  These  include  SMEs  set up  as  a 
result  of the  out-sourcing  of many tasks  from 
larger companies during the 1980s and 1990s, as 
well  as  those  in  the  I  CT  sectors  themselves 
which are at the forefront of exploration of new 
markets and new jobs, for example based on the 
Internet,  multi-media  and  forms  of electronic 
trading and cooperation. These newer, high-tech 
SMEs  are  often more  advanced  in  the  use  of 
both electronic commerce and telework than the 
majority  of larger  companies.  In  many  cases 
they  set  the  lead  in  how  the  common  tools, 
work  processes  and  organisational  forms  of 
both telework and electronic commerce can be 
exploited. 
The teleworking/teletrading enterprise fully 
exploits  networking  tools  and  processes,  both 
within  the  organisation  itself  and,  crucially, 
across  organisational  boundaries,  directly  link-
ing  to  other enterprises and partners, all  using 
similar  methods.  Methods  of  working  are 
flexibly  adjusted  to  suit  constantly  changing 
needs  and  opportunities,  including  mobile, 
home and  satellite  office  working,  so  that the 
location  of individuals  is  largely  of no  conse-
quence  for  the work  done.  The work  is  often 
organised  in  so-called  "virtual  teams".  Where 
such teams become more formally  constituted, 
although  not  necessarily  permanent,  a  new 
"virtual enterprise" may be established. Table  12 
Relative Penetration 
(~j Teleworking, 
All Teleworkers,  f()94 
"  r or details or  the 
TELDET  study and  its 
conclusions see  T e le~t . ·ork : 
pPtlt'lrotion.potmtial ond 
practice in  F:umpe. 
Korte and  Wynne. 
lOS  Press.  1996 
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Country  Labour force  Teleworkers  % teleworking  Services as % of 
employment (1995) 
Sweden  3,316,000  125,000  3.77  71 
Finland  2,400,000  60,000  2.50  65 
UK  25,630,000  563,182  2.20  71 
Ireland  824,000  15,000  1.40  60 
Netherlands  6,561,000  80,000  1.22  74 
France  22,021,000  215,143  0.98  68 
Spain  12,458,000  101,571  0.82  61 
Portugal*  4,509,000  25,107  0.56  56 
Luxembourg  165,000  832  0.50  71 
Belgium*  3,770,000  18,044  0.48  69 
Italy  21,015,000  96,722  0.46  60 
Greece*  3,680,000  16,830  0.46  56 
Germany  36,528,000  149,013  0.41  61 
Denmark  2,584,000  9,800  0.37  69 
Austria  3,278,000  8,195  0.25  61 
TOTAL EU  148,739,000  1,484,439  1.00 
us  121,600,000  5,518,860  4.54  75 
Canada  14,907,000  521,7451  3.50  66 
Teleworker numbers compiled by  European Telework Development for  the European Commission Telework 
1997  status report.  Sources: Germany, France, Italy,  Spain, UK  - TELDET study; 
Asterisked countries: TELDET extrapolation; Ireland: Telefutures study, Forbairt and Telecom Eireann 
9.4. Market Development 
and the Market Today 
Good data about teleworking are hard to  find, 
because  most  studies  have  been  very  limited 
snapshots  and  because  there  is  no  common 
basis  for  collecting  and  reporting  on  telework. 
A  1994-1995  study  funded  by  the  European 
Commission  (TELDET)tJ  estimated  numbers of 
teleworkers  on  a  consistent  basis  in  five  EU 
countries, and analysed changes  in  the attitudes 
of  employers  and  employees  over  ten  years 
from  1985-1994.  Using this and a range of other 
sources,  ETD  has  compiled  a  table  showing 
estimates of relative  penetration of telework  in 
EU  countries as  at  1994  (Table  12).  This was  of 
course before the Internet came into wide public 
visibility  with  the  appearance  of commercial 
web  browsers. 
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Numbers of teleworkers in company schemes ('OOOs) 
Country 
1992 
UK  47 
Germany  120 
Source:  Ovum,  1997 
The rate of take-up  and growth of telework 
is  very  variable  from  country  to  country  in 
Europe,  strongly  influenced  by  local  laws  and 
regulations  by  cultural  norms,  employment 
levels and the structure of the economy, as well 
as  by  relative  take-up  of ICTs.  The  impact  of 
differences  in  definitions  is  apparent from  the 
differences  between  Table  12  and  Table  13,  ex-
cerpted from estimates by the research company 
Ovum  for  teleworkers  in  company  schemes. 
Where the TELDET data  (Table  12)  shows  the 
UK  having  more  than  500,000  teleworkers  by 
1994,  the  Ovum  estimate  for  1996  was  only 
298,000. For Germany,  the Ovum data suggests 
a  very  swift  increase  in  teleworking  between 
1994-1996,  but ETD  field  reports  suggest  that 
the  1996  number  may  be  an  overstatement. 
However, it is  the case  that in  the UK employ-
ment  culture  there  is  almost  certainly  more 
"informal"  telework  than  formally  organised 
and  supported  telework,  whereas  in  Germany 
telework currently is  less likely to happen on an 
informal  basis  and  predominantly  develops 
through formally contracted programmes. 
Some  countries  are  starting  to  collect  tete-
worker  data  as  part  of national  statistics.  The 
UK  Labour  Force  Survey's  first  such  report 
(Spring  1997)  reported  that  987,000  people 
worked  at  least  one  full  day  at  home  during 
its  reference  week,  using  the  telephone  and  a 
computer.  Note  that this  excludes  people who 
work in  telecottages or telecentres, teleservices 
centres and company distributed office environ-
ments. 
EITO  overall  estimates  for  telework  in 
Europe are given below. 
1996  2000 
298  1,236 
638  1,972 
% of total workforce 
Occupation type 
1993  2001 
Managers and administrators  16.6%  19.8% 
Professionals  9.1%  11.3% 
Associate professionals/ 
technical  9.3%  10.9% 
Clerical/  secretarial  16.2%  15.7% 
Total  41.9%  57.7% 
Number (millions)  10.5  15.1 
Source:  UK Department  of Education and  Employment, 1996 
9.5. Market Potential 
The  potential  for  teleworking  is  large  and 
growing.  The occupations that lend themselves 
most readily to telework (for example managerial 
and  professional jobs) are a  high  proportion of 
the  total  workforce  and  growing  rapidly.  1996 
estimates  by  the  UK  Education  and  Employ-
ment DepartmentiO  show management, profes-
sional  secretarial  and  associated  jobs  growing 
from  42 % of the UK workforce in 1993  to 58% 
by  2001  - from  around  ten million  to  around 
fifteen million people (Table 14). 
If only  one in  five  of these  individuals  de-
cides to work at  home sufficiently to justify an 
additional  PC and an  additional phone line  for 
business  use,  this  represents a  market demand 
of 3 million business-oriented PCs - equivalent 
to total UK annual demand - as well as 3 million 
Table 13 
Te!eworker Estimates 
and Forecasts-
Employed Teleworkers 
in Company Schemes 
Table 14 
Growth  in Readily 
Teleworkable Jobs, 
UK 
10  Labour Marker 
and Skill Trends 1995-1996, 
UK Employment 
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additional  phone lines.  Given  that a  high pro-
portion of the growth comes from new entrants 
to the workforce, who will be familiar with com-
puters and networks from  experience at  home, 
school and college,  it can  be  expected that the 
logic of working at or close to home instead of 
commuting will be increasingly apparent in  the 
workforce. 
Across  Europe  the  trend  is  similar,  albeit 
with  different  starting  points  according  to  the 
pace  at  which  each  country  has  been  moving 
from  an  agricultural  to  an  industrial and serv-
ices focus  (Figure  7). 
Both the definitions used above ("employees 
in company schemes", Table 13 and "people who 
worked at home on at least one day"  in a parti-
cular week)  represent only a proportion of the 
total  telework  opportunity.  To  "employees  in 
company  schemes"  must  be  added  those  who 
telework at home on an  informal  basis  and  to 
these can be added: 
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- People working in telework centres 
established for  local economic development 
and related purposes; 
- Employees in telework-based marketing 
and customer service centres; 
- Self-employed teleworkers. 
Figure  8 provides  an  EITO  estimate  of the 
segmentation  of telework  activity  in  Europe, 
showing  the  relative  significance  of the  alter-
native forms of teleworking. 
Taking European telework as  a whole, there 
is  wide  scope  for  variation  in  the  extent  and 
pace  at  which  companies  and  individuals  will 
adopt  telework,  dependent  on  both  policy 
decisions and economic circumstances. Figure 9 
illustrates  the  range  of  potential  outcomes, 
starting from a conservative view (the minimum 
anticipated  take-up)  and  indicating  how  this 
could rise if appropriate policies are adopted in 
a timely way. 
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Development 
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Figure 9 
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9.6. European Policy, Research 
and Promotional Adivities 
The  European  Commission  has  taken  an 
active  interest  in  telework  since  1989,  when 
consideration of the  possibility  that new tech-
nologies  might  be  used  to  address  issues  of 
economic exclusion in  rural  and peripheral re-
gions  led  to  later  investigations  within  the  re-
search and technology development programme 
RACE.  Telework was identified as an important 
focus for Europe in the White Paper on Growth, 
Competitiveness,  Employment  in  1993  and  as 
one of ten  applications  that would  launch  the 
Information  Society  in  the  Bangemann  report 
(1994).  In  1996-1997  a  series  of Commission 
Green  Papers  have  continued  this  focus,  em-
phasising both the social  and economic oppor-
tunities. 
In practical terms the European Commission 
has  supported  a  series  of European  Telework 
Weeks,  starting  in  1995  (see  the  following 
panel), as  well as  an annual European Telework 
Assembly  at  which  policy  issues  have  been 
debated.  There is  a  European Festival of Tete-
working  held  in  the French Alps  each  Spring. 
1997  saw  the  launch  of a  European  Telework 
Charter,  which  is  being  promoted  by  a  team 
supported  through  the  ACTS  programme 
(Advanced  Communications  Technologies  and 
Services),  and  the  first  International  Online 
Cooperation  conference,  held  in  Berlin.  Addi-
tionally, through the European Telework Devel-
opment  initiative,  there  is  a  network  of Tete-
work  national  coordinators  in  each  Member 
State,  supporting  local  market  development 
initiatives.  Telework,  teletrade and telecoopera-
tion are  all  expected to  receive  strong focus  in 
Europe's Fifth Framework Programme,  due  to 
be launched in 1998. 
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European Telework Week 
Each year, European Telework Week (ETW) 
is  the focal point for programmes aimed at 
raising awareness of telework and helping 
Governments, companies and individuals to 
understand and apply telework methods 
effectively. 
The third European Telework Week 
(3-10 November 1997) involved more than 
150  events, ranging from  a major Interna-
tional conference in London to "open days" 
at telecentres and telecottages in towns and 
villages across Europe. A new element in 
1997 was the first European Telework 
Awards. 
European Telework Award Winners  1997: 
Best contribution to competitiveness 
IBM Belgium-Luxembourg: 
Shared Office implementation 
Most original telework application 
ISdAC:  the Information Society 
Disabilities Challenge 
Best contribution to sustainability 
Rijkswaterstaat directorate of 
North Netherlands 
Best technological contribution 
Siemens AG/Private Networks of Austria 
Best media coverage 
Teleworkx magazine of Germany 
The fourth European Telework Week is 
being held from 2-9  November 1998 
(http:/  /www.etw.org). 
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Issues as seen by different participants 
Solutions 
Entetprise  Individual managers  Teleworkers and 
decision-makers  potential teleworkers 
Unaware of the rationale  Absence of a clear  Management unsupportive  Better information, 
for telework;  company policy  or resistant  especially positive 
lack of pressure to  adopt  exemplars; promotion of 
telework  benefits by Governments, 
suppliers etc. 
Concerns about middle  Perceived difficulty in  Concerns about impact  Wider adoption of 
management ability  "managing at a distance";  on career - concern that  "networked enterprise" 
to cope with change  fears about loss of control  being "out of sight" will  methods (see Table 4) 
mean being out of touch 
Reluctance to add to the  Uncertainty about  Confusion about relative  Increasingly positive and 
topics being discussed  employment contract  responsibilities of  engaged stance from 
with Unions  implications,  individual, manager  Unions; model and 
employee responses  and company  example contracts of 
employment covering 
telework 
Uncertainties about legal,  regulatory, tax framework;  in some cases taxes or  European and national 
regulations that appear to discriminate against telework or inadequately cope  actions to clarity status of 
with the telework environment 
Difficulties in supporting  Perceived and actual 
widely dispersed  problems in communi-
home-based employees  eating with employees 
Source: Synthesis of European and national studies 
1  0. Barriers to Adoption 
of Telework 
Many studies at national and European levels 
have examined the barriers to adoption of tele-
work, focusing particularly on the issues as  seen 
by  corporate  employers  and  their  employees. 
Table  15 summarises the barriers to wider adop-
tion  of home-based  teleworking  as  seen  from 
the different perspectives of enterprise decision-
makers, individual managers and potential tele-
workers. The focus  here is  on home-based tele-
teleworkers and  update 
relevant legislation to 
reflect current practice 
Practical concerns about  Wider investment in 
home-based working - local telework centres; 
family  impact, space  continuing improvements 
availability, differentiation  in technology; awareness 
between work/private  and education in best 
life etc.  practice 
working  because  this  is  the  aspect  where  the 
barriers are  most clearly  seen.  The nature and 
extent  of the  barriers  varies  according  to  the 
model of telework  concerned.  Telework  in,  for 
example,  a  neighbourhood telecentre  does  not 
raise the same issues of taxation as  home-based 
teleworking. 
Table  15 
Barriers to Adoption 
ofTe/ework 11  Korte and Wynne, op.cit. 
12  http:/  /www.eto.org.uk 
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Studies by Empirica in  1985 and 1994 showed 
a substantial evolution in  perceived barriers to 
telework take-up  over that ten-year period.ll In 
1985  the  number one  obstacle  affecting  enter-
prise  decision-makers  was  the  lack  of  any 
pressure  to  change.  Costs  and  concerns  about 
the effectiveness and reliability of  computer sys-
tems were significant additional issues. By  1994, 
lack of pressure to change had become the fifth 
most  significant  factor,  the  cost  of computers 
and  telecommunications  fourth,  but the  three 
highest-ranking issues were to do with organisa-
tional  aspects  - lack  of knowledge,  perceived 
management problems and perceived problems 
in communicating with teleworkers. Today,  there 
is  much wider awareness of the pressure to  re-
duce costs and improve market responsiveness. 
The  extent  to  which  telework  is  seen  as  an 
attractive way to do  this depends to a consider-
able  extent  on  whether  the  enterprise  con-
cerned  has  already  become  effectively  net-
worked  - in  effectively  networked  enterprises 
the  remaining barriers to  telework are  seen as 
being easier to overcome. 
This is  necessarily a highly summarised de-
scription of perceived barriers and available so-
lutions. A more detailed treatment is  published 
at  the  European  Telework  Online  website 
(http:/  /www.eto.org.uk). Underlying barriers re-
lated  to  the use of technologies - for  example 
the  relatively  low  use  of ICTs  in  some sectors 
and regions- have been excluded from Table 15 
as  they are addressed elsewhere.  ' 
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11. Telework Development 
The  market  evolution  process  shown  in 
Table 10  suggests  that telework  could  "mature" 
to become a widely accepted practice in Europe 
within the next five  to ten years.  However,  we 
can expect continued wide variations in  take up 
in different countries, at least until policy deci-
sions at European level lead to more consistency 
in the legal and regulatory framework.  Our em-
ployment laws  and regulations have evolved to 
support  the  industrial  era  concept  that  em-
ployers not only provide and manage the work-
place,  but also  determine  on  a  quite  detailed 
basis  what  work  is  done,  by  whom  and  how. 
Today's  and tomorrow's business environment 
in  which  more  than  half the  workforce  hav~ 
managerial,  professional  or  related  tasks  re-
quires  that  individuals  decide  for  thems~lves 
their own priorities - where and how a task is to 
be  done,  who  should be  involved and what to 
do about problems that arise. 
Taking  a  1997  European  baseline  of some 
4 million teleworkers (all segments), we can ex-
pect  to  see  this  expand  to  between  8  million 
and 15  million by 2002,  and between 16 million 
and 37 million by 2007. The wide range of these 
projections  reflects  the impact of public policy 
decisions that may be made or deferred during 
the next few  years,  but even  the higher figure 
suggests that no more than half the potential for 
teleworking  will  have  been realised  within  ten 
years,  even  on the  most  positive  assumptions 
about policies.  Table  16 summarises the critical 
policy factors. 
There is  considerable evidence of accelerat-
ing  public  policy  interest in  teleworking.  Nine 
out of fifteen  EU countries now have telework 
associations  or  some  other  kind  of national 
organisation for promoting telework. The Euro-
pean Telework  Online website12  was  answering 
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Policy area  Outcomes that would accelerate telework take-up 
Employment Jaw  and regulatory  Early re-regulation to encourage flexible working and to support new 
framework  working patterns; clarification of existing laws and tax etc. policies 
am~cting teleworkers; simplification of compliance by workers and 
employers in trans-border employment and work contracts 
Traffic congestion and  Recognition that telework and other ICT applications (e. g.  video 
environmental impacts  conferencing) can substitute for peak hour and peak route travel and 
deliver a net saving in transport use; inclusion of transport-tele-
communications substitution among fiscal  and other programmes aimed 
at environmental protection and traffic reduction 
Telecommunications liberalisation  Progressive regulatory policies to increase competition, reduce prices and 
enhance services/performance 
Information Society programmes  Actions at national and local  levels to ensure low-cost,  high-performance 
network access in  all  areas but especially in  remote and rural  areas; rapid 
implementation of online public services for  citizens and enterprises 
Regional development and  Greater attention to Information Society applications in  regional develop-
social cohesion  ment programmes; focus on telework/teletrade as economic development 
opportunities for  rural, peripheral and  under-developed regions; assist-
ance for  adoption of ICT applications in  regions with lower GOP and/or 
lower intensity of services sector employment; support to networking 
and outreach activities by telework centres and equivalent initiatives 
Internet-related laws and  Early adoption of agreed European and international mechanisms for 
regulatory framework  matters such as security, IPR, digital signatures, electronic payments and 
the nature and validity of contracts made "online" 
Research and Technology  Technologies and mechanisms to reduce interoperability and other 
Development (RTD)  technology adoption and migration difticulties for home-based and other 
individuals who lack adequate technical support; continued focus on 
better and cheaper language translation technologies to facilitate work 
and business relationships across Europe tor individuals and small firms; 
continuing improvements in price-performance, especially in the deliver 
of low-cost bandwidth in areas with low concentrations of economic 
activity and population 
some  l 00,000  information requests each month 
by  year  end  1997,  and  national  telework  web-
sites  in  each  country  of the  EU  are  linked  to 
each  other and  to equivalent sites worldwide.1 3 
A "telework charter" initiative supported by  the 
European Commission  is  gathering support  for 
consensus  on  appropriate  policies  and  regula-
tory actions.14 
Table  /6 
Public Policy 
Developments and their 
Impact on Telework 
' 1  National telcwork websites 
are listed and  linked at 
http:/ /www.eto.OI'g.uk/nat 
4  The lelework Chartel' 
Initiative is  run  hy  a project 
(01PLOt-.1AT) which  is 
supported hy  the Eu!'opean 
Commission as  part of 
the  ACTS  programme 
(see  t()otnote  X),  for  details 
see llttp:/  /www.tclework-
l()rum.org/diplomat Part Two  · EITO 98 
12. Conclusions 
Up  to  one  half or more  of future  jobs  in 
Europe are  "potentially teleworkable". In exist-
ing enterprises telework in its various forms be-
comes  an  obvious  option  once  the  enterprise 
becomes successfully  networked  and a  reason-
able proportion of its employees have acquired 
personally owned PCs and started to use Inter-
net  access  at  home  as  well  as  at  work.  The 
appropriate use of telework can significantly re-
duce  overheads and increase productivity.  New 
kinds of "teleworking enterprises" are emerging 
and many of the new Internet-based businesses 
treat telework as the obvious way to work. 
Successful telework depends to a great extent 
on recognising the different personal needs and 
preferences of workers and on a high degree of 
mutual trust between employees and managers. 
For those whose home environment and family 
needs allow  it,  home-based telework has many 
attractions,  particularly when the working  time 
is  split,  with  some  time  spent at home,  some 
at  a  conventional  workplace.  For  others  it  is 
more desirable to travel a short distance to  the 
nearest available telecentre, which may be com-
pany-owned or a shared facility. 
Telework  can  increase  employment  oppor-
tunities,  by  improving  the  competitiveness  of 
enterprises and by  enabling access  to  work for 
people who might otherwise be excluded, since 
the new kinds of information work can be done 
from  anywhere in the world.  There are  oppor-
tunities  to  significantly  enhance  local  econo-
mies and attract this location-independent work 
by  developing  and  promoting  the  skills  of a 
market-effective workforce. 
Telework: 
Status, Development and Issues 
However, the growth of home-based telework 
in  Europe  is  ultimately  constrained  by  purely 
practical factors  such as  the size of homes and 
their suitability for family members to telework. 
The extent to  which  telework  will  create  new 
work  opportunities  in  Europe  is  therefore  de-
pendent  on  public  and  private  investment  in 
telecentres and similar infrastructure. Above all, 
job creation depends on marketing: understand-
ing the new dynamics of an increasingly global 
market;  understanding what skills  are  required 
and how to "package" those skills in the appro-
priate  ways;  mastering  the  new  techniques  of 
building customer relationships across networks 
and  managing  an  increasingly  self-actualising 
workforce across networks. 
Areas that have low levels of investment in 
technology,  infrastructure and workforce  devel-
opment  will  miss  these  opportunities.  In  this 
context telework is inextricably linked with tele-
trade  (using  the  networks  to  do  business  at  a 
distance)  and  telecooperation  (using  the  net-
works  to  support  effective  co-operation  across 
enterprises and communities of interest regard-
less of geographic boundaries). 
Europe needs to  create or attract - and re-
tain - a high proportion of the new work oppor-
tunities presented by  the  emerging global  net-
worked  economy.  This  can  only  be  achieved 
through  accelerating  take-up  of the  relevant 
technologies and, through experience and fami-
liarity,  building  competence  and  confidence  in 
the  new  techniques  among  decision-makers, 
managers and individual workers. 
•  305 In the vast and complex market of Information & Communications 
Technology, getting where you want is not easy. Smau can help you 
find your way. 
Smau is the major European ICT fall show and the main gateway 
to the Mediterranean market. This was proved by the figures from the 
last edition: 357,000 visitors, 2,800 companies and 1,800 journalists 
which crowded an exhibition area of 87,000 net square meters. 
To meet the requirements of an increasingly demanding public, in 
1998 Smau will stage four events in one. Professionals and managers 
will find excellent opportunities for updating and business in the 
SmauCOMM area, devoted to telecommunications and network com-
puting, and in SmauBUSINESS. This section will feature IT solutions 
for independent professionals and companies, the latest developments 
in e-business, products and solutions for finance,  health-care, public 
administration and services for the citizen. And also CAD.CAE.CAM 
applications, solutions for automatic identification, office equipment 
and systems and new printing products and accessories. What's more, 
the INTERNET WORLD will be explored in detail in the section re-
served to the Net. Finally in Smau HOME the general public eager to 
find out more about the ICT world will  be able to discover the most 
recent trends in multimedia, whereas young users will have the oppor-
tunity to familiarize with the main innovations in the field. 
Smau '98 will host the 31st Smau Industrial Design Award and a 
tight calendar of conferences and seminars addressing most topical 
issues. 
Smau. Where the future is present. 
Specialized computer aided technologies exhibition 
February 25-28, 1998, Milan Fair 
-
Exhibition Market for Computer and Telecom'munications for Home, 
School and Leisure Time 
Smau '98. October 22 • 26, Milan Fair, Italy. 
For further information: e-mail international.ntktg@smau.it 
ph. +392 28313.454 orfax +  39 2 28313213 
www.smau.it/magellano • 
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Statistical Outlook 
The data and forecasts presented in  this section 
have been jointly prepared by !DC and the EITO Task 
Force  on  the  basis of the  infOtmation  available at 
mid-December 1997. 
ICF Market  size and growth  trends  by  country 
and technology reflect the opinion of  both  the EITO 
Task  Force  and !DC.  The  data  and trends  in  the 
Statistical  Outlook  are  the  result  of the  overall 
statistical framework provided by !DC,  and the con-
siderations and assumptions of  the EITO Task Force. 
1. Introduction 
This section presents statistics which  illust-
rate the shape and structures behind the IT and 
communications  markets  in  Europe.  The  sub-
ject is  presented in three main sub-sections: 
- The shape of the various national ICT 
markets, within an international context, 
and the patterns of trade between them; 
- The individual market structures with an eye 
to  the competitive aspects, as  well as 
comparative measures of ICT penetration; 
- The role of technological advancement in 
altering the underlying economics of I  CT. 
Terms are defined at the end of the section. 
2. Methodology 
The following analysis attempts to shed light 
on some of the more important aspects  of the 
European markets  for  telecommunications and 
information technology products, including sub-
stantial  elements  of the  associated  market  for 
office automation products. 
The basis  for  the study  is  the marketplace; 
the results are expressed  in  end-user spending. 
Valuation is  largely based upon the performance 
of primary vendors, with research results cross-
checked  against  a  continuous  programme  of 
end-user  interviews  and  distribution  channel 
monitoring. Data on trade flows  have also been 
collected, and matched as  closely as  possible to 
market-oriented segmentation, since  these data 
can provide information relating to the position 
of Europe  with  respect  to  the world.  What  is 
presented then, is a comprehensive body of data 
which  aims  to  illuminate  the  European  ICT 
market. 
.The  adaptation of some  new  IDC  research 
methodologies  has  led  to  the  restatement  of 
some  current  and  historical  magnitudes  and 
growth  trends.  These  have  occurred  either 
because  of the  availability  of better  research 
evidence  to  justifY  the new  values,  or  because 
of changes in the markets researched. Part Three· EITO 98 
The  most significant changes  are  related to  the 
server market,  with  the adoption of  a classification 
based  on  operating  system  platforms,  and on  the 
services market. 
Historical reconciliation is still admissable at 
the macro category level,  although a change  in 
the perimeter of the services market needs to be 
considered.  This  change  is  due  to  the  shift of 
the  "network  services"  category  from  services 
under  the  IT  section,  in  the  past  editions,  to 
switched  data  and  leased  line  service  (within 
which segment it is  not itemised) under the tel-
ecommunication section. 
A detailed description of the new re-defined 
market segments is  available under "Definitions" 
at the end of this section. 
3. European ICT Markets 
and Patterns of Trade 
All  forecast  data are  prepared  in  local  cur-
rencies and subsequently converted at constant 
1996 ECU exchange rates as  listed at the end of 
the  definitions.  Growth  rates  therefore  corre-
spond to local currency growth rates. No adjust-
ment is  made for  the effects of inflation. Trade 
data are  reported in current ECU, according to 
the standard reporting conventions. 
In terms  of classes  of product,  again  a  full 
definition account appears later in this volume. 
Here we  note  that  the  definition  of the  hard-
ware  marketplace  has  been  expanded  beyond 
the  traditional  IT  systems  arena,  to  include  a 
broad category of office  hardware  technologies 
such  as  photocopiers,  typewriters  and  calcula-
ting machines, and tele- and data communicati-
ons equipment and services. 
Statistical Outlook 
The heading EU refers  to  Austria,  Belgium 
and  Luxembourg,  Denmark,  Finland,  France, 
Germany, Greece, Italy, the Republic of Ireland, 
the  Netherlands,  Spain,  Sweden,  Portugal,  the 
UK.  The  sole  exception  is  Part  8  ICT  Trade 
Flows where definitions of the EU are governed 
by the methodology of Eurostat.  Non-EU is  re-
presented by  data on Norway and Switzerland. 
Western  Europe  figures  are  the  sum  of EU 
countries plus Norway and Switzerland. Eastern 
Europe  is  considered  to  refer  to  the  Czech 
Republic, Hungary, Poland, Russia and Slovakia. 
Bulgaria  and  Romania  are  not covered  by  the 
analysis. 
311 
• European Information  Technology Observatory · EITO 98 
312 
4. List of Tables 
Economic Background. 1991-1999  25  Sweden  341 
1  Real GDP Growth  315  26  Switzerland  342 
2  Nominal GDP Growth  .  315  27  UK  343 
3  Real Gross Private Non-residential  28  Czech Republic  344 
Fixed Capital Formation Growth  316  29  Hungary  345 
International ICT Markets  30  Poland  346 
4  Worldwide IT Market Growth Trends  320  31  Russia  347 
5  Worldwide Telecommunications  32  Slovakia  348 
Market Growth Trends  .  320  33  EU  349 
6  Worldwide ICT Market Growth Trends  321  34  Western Europe  350 
7  Major Regional ICT Markets  35  Eastern Europe  351 
by Product  322 
8  Major Regional ICT Markets by  Product.  IT Hardware Shipments (Units) 
Average Annual Growth by Value .  322  36  Austria  352 
37  Belgium/Luxembourg  352 
ICT and IT Market Value 
38  Denmark  .  352 
9  IT Market by Country  .  326 
39  Finland  353 
10  Telecommunications Market 
40  France  by Country  326 
353 
11  ICT Market by Country.  327 
41  Germany  353 
12  Austria  328 
42  Greece  354 
13  Belgium/Luxembourg  329 
43  Ireland  354 
14  Denmark  .  330 
44  Italy  354 
15  Finland  331 
45  Netherlands  355 
16  France  332 
46  Norway  355 
17  Germany  .  333 
47  Portugal  355 
18  Greece  334 
48  Spain  .  356 
19  Ireland  335 
49  Sweden  356 
20  Italy  336 
50  Switzerland  356 
21  Netherlands  337  51  UK  357 
22  Norway  338 
52  Czech Republic  357 
23  Portugal  339 
53  Hungary  357 
24  Spain  .  340 
54  Poland  358 
55  Russia  358 Part Three· EITO 98  Statistical Outlook 
313 
e 
56  Slovakia  358  85  Sweden  .  370 
57  EU  359  86  Switzerland .  370 
58  Western Europe  359  87  UK  371 
59  Eastern Europe  359  88  Per Capita IT Expenditure  371 
89  IT% GDP  371 
Trade in I CT Hardware 
90  Per Capita Telecommunications 
60  Austria  361  Expenditure.  372 
61  Belgium/Luxembourg  361  91  Telecommunications % GDP .  372 
62  Denmark  361  92  Per Capita ICT Expenditure  372 
63  Finland  362  93  ICT% GDP  372 
64  France  362 
65  Germany  362  Price Dynamics 
66  Greece  363  94  Evolution of Average Selling Prices 
67  Ireland  363 
for  PCs.  US.  1991-1999  373 
68  Italy 
95  Evolution of Average Selling Prices 
363  for  PCs.  Europe.  1991-1999  375 
69  Netherlands  364 
70  Portugal  364  Appendix 
71  Spain  .  364  96  Main Lines  .  377 
72  Sweden  365  97  Digital Main Lines .  377 
73  UK  365  98  Total Mobile Telephone Subscribers .  378 
74  EU  365  99  Analogue Mobile Telephone 
Subscribers  .  378 
Market Structures and Penetration of ICT  100  Digital Mobile Telephone 
75  Austria  367  Subscribers  .  379 
76  Belgium/Luxembourg  367  101  Total Cable TV Subscribers  379 
77  Denmark  367  102  Internet/Online Users .  380 
78  Finland  368  103  Penetration .  380 
79  France  368 
80  Germany  368 
81  Italy  369 
82  Netherlands  369 
83  Norway  369 
84  Spain  .  370 314 
European ln/01mation Technology Observatory · EITO 98 
5. List of Figures 
Economic Background. 1981-1999 
1  Economic Developments in the 
European Union .  316 
2  Economic Developments in Japan.  317 
3  Economic Developments in  the USA .  317 
4  Growth of Gross Private Non-residential 
Fixed Capital Formation in the 
European Union, the USA and Japan.  318 
5  Growth of Real Gross Domestic 
Product in the European Union, 
the USA and Japan  .  318 
International ICT Markets 
6  Worldwide ICT Market by  Product. 
1997  319 
7  Western European IT Market. 
Growth Rates.  1989-1999  .  323 
8  World Annual ICT Markets. 
1997-1999.  323 
9  World ICT Market. 
Regional Proportions by  Product. 
1997  324 
10  World ICT Market. 
Product Proportions by Region.  1997  .  324 
11  European IT Market by Region, 1997 
and Market Growth, 1997-1999.  325 
12  Western European ICT Market. 
Proportions by Class of Business, 
1997  and Market Growth, 1997-1999  325 
Price Dynamics 
13  Evolution of Average Selling Prices 
for PCs. US.  1991-1999 .  373 
14  Convergence of Average Selling Prices 
for Pentium< 100 Mhz 
(US versus Europe). 1991-1997.  374 
15  Convergence of Average Selling 
Prices for Pentium Pro. 
(US versus Europe). 1995-1999  374 
16  Evolution of Average Selling Prices 
for PCs. Europe. 1991-1999.  375 
17  Evolution of Average Selling Price 
for  PC Network Interface Card. 
Western Europe. 1995-2001.  376 Table 1 
Real GDP Growth 
in %,  1991-1999 
Table 2 
Nominal GDP Growth 
in  %,  1991-1999 
Part Three · EITO 98 
6. Economic Background 
1991 
Austria  3.4 
Belgium  1.6 
Denmark  1.4 
Finland  -3.1 
France  0.8 
Germany  5.0 
Greece  3.1 
Ireland  1.3 
Italy  1.1 
The Netherlands  2.3 
Norway  3.1 
Portugal  2.3 
Spain  2.3 
Sweden  -1.1 
Switzerland  -0.8 
United Kingdom  -2.0 
European Union  1.6 
USA  -0.9 
Japan  3.8 
Source:  OECD, December 1997 
1991 
Austria  7.3 
Belgium  4.8 
Denmark  3.9 
Finland  -4.8 
France  4.1 
Germany  9.1 
Greece  23.5 
Ireland  3.8 
Italy  8.9 
The Netherlands  5.0 
Norway  5.6 
Portugal  14.7 
Spain  9.5 
Sweden  6.4 
Switzerland  5.2 
UK  4.5 
European Union  7.1 
USA  3.0 
Japan  6.6 
Source:  OECD, December 1997 
1992  1993 
1.3  0.5 
1.5  -1.5 
1.3  1.3 
-3.6  -1.2 
1.2  -1.3 
2.2  -1.2 
0.7  -1.6 
3.7  2.9 
0.6  -1.2 
2.0  0.8 
3.3  2.7 
1.8  0.3 
0.7  -1.2 
-1.4  -2.2 
0.1  -0.5 
-0.5  2.1 
1.0  -0.5 
2.7  2.3 
1.0  0.3 
1992  1993 
5.7  3.3 
5.2  2.6 
3.5  2.1 
-2.9  1.2 
3.3  1.1 
7.9  2.8 
15.7  12.6 
6.2  7.5 
5.3  3.2 
4.3  2.7 
2.8  4.9 
12.6  6.3 
7.6  3.1 
-0.4  0.3 
2.6  2.2 
4.0  5.4 
5.5  3.2 
5.5  5.0 
2.8  0.9 
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1994  1995  1996  1997*  1998*  1999* 
2.5  2.1  1.6  2.1  3.0  2.8 
2.4  2.1  1.5  2.4  2.8  2.7 
3.5  3.1  3.4  3.4  2.8  2.7 
4.5  5.1  3.3  4.6  3.9  3.2 
2.8  2.1  1.5  2.3  2.0  3.8 
2.7  1.8  1.4  2.4  3.0  2.9 
1.7  1.8  2.6  3.4  3.4  3.2 
6.3  9.8  7.9  7.5  7.3  6.1 
2.2  2.9  0.7  1.3  2.1  2.6 
3.2  2.3  3.3  3.2  3.7  3.6 
5.5  3.6  5.3  4.0  4.7  3.6 
0.7  1.9  3.0  3.4  3.7  3.2 
2.2  2.7  2.3  3.2  3.6  3.6 
3.3  3.9  1.3  1.8  2.6  2.4 
0.5  0.8  -0.2  0.5  1.7  2.0 
4.3  2.7  2.3  3.4  2.2  2.1 
2.9  2.5  1.7  2.6  2.8  2.8 
3.5  2.0  2.8  3.8  2.7  1.9 
0.6  1.4  3.5  0.5  1.7  2.1 
* Estimates and projections 
1994  1995  1996  1997*  1998*  1999* 
5.4  4.2  3.8  3.7  4.6  4.3 
4.8  3.8  3.1  4.2  4.5  4.5 
6.1  5.2  5.4  5.9  5.6  6.1 
5.9  7.6  4.5  5.8  6.5  6.2 
4.4  3.7  2.8  3.3  4.3  4.2 
5.2  3.9  2.4  3.3  4.3  4.5 
13.2  11.1  11.3  10.1  8.6  7.2 
8.2  10.9  9.1  8.1  8.5  7.5 
5.7  8.1  5.8  4.0  4.7  4.9 
5.6  3.9  4.6  5.8  6.2  6.0 
5.3  7.1  9.6  7.8  7.9  6.8 
6.6  7.0  6.4  6.5  6.7  6.1 
6.3  7.7  5.5  5.2  6.2  6.2 
5.9  7.8  2.3  3.6  5.1  4.8 
2.1  2.1  -0.2  0.7  2.7  3.5 
6.0  5.2  5.4  5.8  4.6  4.7 
5.6  5.5  4.2  4.4  4.9  4.9 
5.9  4.6  5.1  5.8  4.6  4.2 
0.8  0.8  3.6  1.6  2.5  2.6 
* Estimates and projections European Information Technology Observatory · EITO 98 
316 
Source: OECD, December 1997  * Estimates and projections.  I>  Data refers to OECD. December 1996 
%growth 
15 
0 
_ 10  bmm"·'~' '"'-'·w oo•  ••~ ~C·--•'" "-·•~•i•m-·••o.-~imo.mo,=.o• o•o<M"m•·••• wl. '"""''''",},,,,,.,,-,,=!,_,,,._._,, Jm=  .. =•=,•• '•-•  _,_,h,.,,,,,,,,.!,,.,..,.-••  ,..J,,4" " '" 
1981  1982  1983  1984  1985  1986  1987  1988  1989  1990  1991  1992  1993  1994  1995  1996  1997  1998  1999 
Source: OECD  * GFCF - Gross Fixed Capital Formation 
Table 3 
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1991-1999 
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7. International ICT Markets 
Total Value = 
1.225 Billion 
ECU 
Telecom Services 
42% 
Source: EITO 
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Million ECU  1994  1995 
Europe (incl.  Eastern Europe)  144,646  156,430 
us  181,828  207,919 
Japan  74,755  81,733 
Rest of  World  52,701  62,345 
Total  453,930  508,427 
Europe (incl.  Eastern Europe)  5.9  8.1 
us  10.0  14.3 
Japan  4.7  9.3 
Rest of World  14.7  18.3 
Total  8.4  12.0 
Europe (incl. Eastern Europe)  31.9  30.8 
us  40.1  40.9 
Japan  16.5  16.1 
Rest of World  11.6  12.3 
Total  100.0  100.0 
Million ECU  1994  1995 
Europe (incl.  Eastern Europe)  148,219  161,325 
us  139,525  146,360 
Japan  66,398  69,720 
Rest of World  125,307  140,140 
Total  479,449  517,545 
Europe (incl.  Eastern Europe)  8.7  8.8 
us  3.2  4.9 
Japan  6.4  5.0 
Rest of World  8.1  11.8 
Total  6.1  7.9 
Europe (incl.  Eastern Europe)  30.9  31.2 
us  29.1  28.3 
Japan  13.8  13.5 
Rest of World  26.1  27.1 
Total  100.0  100.0 
1996  1997 
167,469  181,540 
233,493  259,200 
90,267  95,144 
72,820  84,961 
564,050  620,845 
%growth 
7.1  8.4 
12.3  11.0 
10.4  5.4 
16.8  16.7 
10.9  10.1 
%breakdown 
29.7  29.2 
41.4  41.7 
16.0  15.3 
12.9  13.7 
100.0  100.0 
1996  1997 
175,084  189,438 
155,795  165,002 
72,799  75,470 
156,896  174,485 
560,574  604,395 
%growth 
8.5  8.2 
6.4  5.9 
4.4  3.7 
12.0  11.2 
8.3  7.8 
%breakdown 
31.2  31.3 
27.8  27.3 
13.0  12.5 
28.0  28.9 
100.0  100.0 
1998 
198,326 
285,896 
100,381 
98,817 
683,420 
9.2 
10.3 
5.5 
16.3 
10.1 
29.0 
41.8 
14.7 
14.5 
100.0 
1998 
203,258 
174,857 
78,541 
192,667 
649,323 
7.3 
6.0 
4.1 
10.4 
7.4 
31.3 
26.9 
12.1 
29.7 
100.0 
1999 
217,565 
314,251 
106,579 
114,911 
753,306 
9.7 
9.9 
6.2 
16.3 
10.2 
28.9 
41.7 
14.1 
15.3 
100.0 
1999 
215,904 
185,704 
82,600 
208,635 
692,843 
6.2 
6.2 
5.2 
8.3 
6.7 
31.2 
26.8 
11.9 
30.1 
100.0 
Table 4 
Worldwide IT  Market 
Growth Trends. 
Market  Value. 
Million ECU 
at Constant 1996 
Exchange Rates* 
* See Definitions 11.3.6. 
Exchange Rates 
Table 5 
Worldwide 
Telecommunications 
Market Growth Trends. 
Market  Value. 
MillionECU 
at Constant 1996 
Exchange Rates* 
* See Definitions 11.3.6. 
Exchange Rates Table 6 
Worldwide ICT Market 
Growth  n-ends. 
Marker  Value. 
Million ECU 
at Constant 1996 
Exchange Rates* 
* See Dellnitions 11.3.6. 
Exchange Rates 
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Million ECU 
Europe (incl.  Eastern Europe) 
us 
Japan 
Rest of World 
Total 
Europe (incl.  Eastern Europe) 
us 
Japan 
Rest of World 
Total 
Europe (incl.  Eastern Europe) 
us 
Japan 
Rest of World 
Total 
1994  1995 
292,865  317,755 
321,353  354,279 
141,153  151,453 
178,008  202,485 
933,379  1,025,972 
7.3  8.5 
6.2  10.2 
5.5  7.3 
10.1  13.8 
7.2  9.9 
31.4  31.0 
34.4  34.5 
15.1  14.8 
19.1  19.7 
100.0  100.0 
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1996  1997  1998  1999 
342,554  370,979  401,584  433,469 
389,288  424,202  460,753  499,955 
163,066  170,615  178,922  189,179 
229,716  259,446  291,485  323,546 
1,124,624  1,225,242  1,332,743  1,446,149 
%growth 
7.8  8.3  8.3  7.9 
9.9  9.0  8.6  8.5 
7.7  4.6  4.9  5.7 
13.4  12.9  12.3  11.0 
9.6  8.9  8.8  8.5 
%breakdown 
30.5  30.3  30.1  30.0 
34.6  34.6  34.6  34.6 
14.5  13.9  13.4  13.1 
20.4  21.2  21.9  22.4 
100.0  100.0  100.0  100.0 European Information Technology Observatory · EITO 98 
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IT Hardware  6.3  6.6 
Software  11.3  10.5  14.2 
IT Services  12.1  14.8  12.2 
IT  9.3  13.1  10.1 
Telecom Equipment  5.1  8.5  0.3 
Telecom Services  7.0  8.9  6.8 
Telecom  6.7  8.7  6.1 
Total  8.0  10.7  8.6 
15.1  8.1 
7.7  11.8  12.3 
4.4  21.2  12.0 
5.8  16.3  10.2 
0.4  6.9  4.2 
5.3  9.9  7.7 
4.6  9.3  7.1 
5.3  11.7  8.6 
Table 7 
Major Regional /CI' 
Markets by Product, 
1997 and 1999. 
MillionECU 
at Constant 1996 
Exchange Rates* 
* See Definitions 11.3.6. 
Exchange Rates 
Table 8 
Major Regional /CI' 
Markets by Product. 
%Average Annual 
Growth by  Value, 
1997-1999 Figure 7 
Utestern European IT 
Market Growth Rates 
in  %,  1989-1999 
Figure 8 
World Annual ICF 
Markets Average Annual 
Growth in%, 1997-1999 
Part Three · EITO 98 
10.0 
9.0 
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1.0 
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1990/89  1991/90  1992/91  1993/92  1994/93  1995/94  1996/95  1997/96  1998/97  1999/98 
Source: EITO 
Europe  us  Japan  Rest of  World 
Source: EITO 
DIT 
0Telecom 
D Total 
-
10.2 
-
8.6 
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World 
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Total 
Telecom 
Services 
Telecom 
Equipment 
IT Services 
Soil ware 
IT  Hardware 
Source: EITO 
World 
RoW 
Japan 
us 
Eastern Europe 
Western Europe 
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World ICT Market 
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World ICT Marker 
Product Prop orr ions 
by Region  i11  %,  1997 Figure 11 
European IT  Market 
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and Market Growth, 
1997-1999 
Figure 12 
J#?stem European JCT 
Market Proportions 
by Class of  Business, 
1997 and Market 
Growth,  1997-1999 
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IT Market Proportions, 1997 
Total Value  = 
182 Billion 
ECU 
* Top 5 are Germany, France, UK, Italy and Spain 
Source: EITO 
Source: EITO 
ICT Market Proportions, 1997 
Office 
Equipment 
Telecom 
Services 
42% 
3% 
Statistical Outlook 
IT Market Growth, CAGR 1997-99 
Top  5* 
Other EU 
Non-EU 
Eastern 
Europe 
Total 
9.1  I 
9.9  1 
9.2  1 
13.1  1 
9.5  1 
0%  2%  4%  6%  8%  10%  12%  14% 
Total 
ICT Market 
Telecom 
Services 
Telecom 
Equipment 
Services 
Software 
Products 
Data Comm. 
Hardware 
Office 
Equipment 
Computer 
Hardware 
ICT Market Growth, CAGR 1997-99 
8.o  1 
1.01 
s.l I 
12.1  1 
11.3  1 
9.11 
0.1 
6.91 
0%  2%  4%  6%  8%  10%  12%  14% 
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Western Europe  1994  1995  1996  1997  1998  1999  1995/94  1996/95  1997/96  1998/97  1999/98 
%  %  %  %  % 
Austria  3,093  3,369  3,546  3,886  4,300  4,747  8.9  5.3  9.6  10.6  10.4 
Belgium  4,192  4,392  4,683  5,190  5,776  6,399  4.8  6.6  10.8  11.3  10.8 
Denmark  3,306  3,651  3,930  4,291  4,675  5,081  10.4  7.6  9.2  9.0  8.7 
Finland  1,984  2,239  2,448  2,712  3,017  3,317  12.9  9.3  10.8  11.3  9.9 
France  26,035  27,525  29,352  31,793  34,695  38,114  5.7  6.6  8.3  9.1  9.9 
Germany  35,299  38,224  40,224  42,725  45,863  49,702  8.3  5.2  6.2  7.3  8.4 
Greece  669  742  805  900  1,014  I  ,150  10.9  8.4  11.9  12.6  13.5 
Ireland  903  965  1,040  1,144  1,272  1,419  7.0  7.7  10.0  11.2  11.5 
Italy  12,724  13,393  13,992  14,879  16,126  17,588  5.3  4.5  6.3  8.4  9.1 
Netherlands  7,337  7,944  8,583  9,476  10,440  11,503  8.3  8.0  10.4  10.2  10.2 
Norway  2,555  2,816  3,057  3,361  3,665  3,990  10.2  8.6  9.9  9.0  8.9 
Portugal  977  1,051  1,148  1,282  1,430  1,603  7.5  9.2  11.6  11.6  12.1 
Spain  5,282  5,702  6,193  6,843  7,655  8,602  7.9  8.6  10.5  11.9  12.4 
Sweden  5,623  6,318  6,629  7,110  7,677  8,347  12.4  4.9  7.3  8.0  8.7 
Switzerland  6,330  6,728  7,197  7,671  8,360  9,185  6.3  7.0  6.6  9.0  9.9 
UK  24,207  26,459  28,682  31,490  34,656  38,140  9.3  8.4  9.8  10.1  10.1 
Western  Europe  140,514  151,517  161,510  174,753  190,622  208,886  7.8  6.6  8.2  9.1  9.6 
Western Europe  1994  1995  1996  1997  1998  1999  1995/94  1996/95  1997/96  1998/97  1999/98 
%  %  %  %  % 
Austria  2,813  3,039  3,323  3,700  4,088  4,508  8.0  9.3  11.4  10.5  10.3 
Belgium  3,802  4,199  4,757  5,237  5,760  6,207  10.4  13.3  10.1  10.0  7.8 
Denmark  2,727  2,915  3,214  3,476  3,729  3,983  6.9  10.3  8.1  7.3  6.8 
Finland  2,035  2,193  2,412  2,602  2,805  3,013  7.8  10.0  7.9  7.8  7.4 
France  22,457  24,239  25,793  28,075  30,023  31,791  7.9  6.4  8.8  6.9  5.9 
Germany  37,075  40,191  40,840  43,102  45,092  47,039  8.4  1.6  5.5  4.6  4.3 
Greece  2,056  2,405  2,842  3,305  3,783  4,262  17.0  18.1  16.3  14.5  12.7 
Ireland  1,451  1,607  1,923  2,138  2,370  2,605  10.8  19.6  11.2  10.9  9.9 
Italy  18,043  19,603  21,647  23,674  26,048  28,301  8.7  10.4  9.4  10.0  8.6 
Netherlands  6,678  7,328  8,210  9,087  9,868  10,480  9.7  12.0  10.7  8.6  6.2 
Norway  2,187  2,447  2,779  2,949  3,099  3,237  11.9  13.6  6.1  5.1  4.4 
Portugal  2,141  2,441  2,783  3,121  3,522  3,874  14.0  14.0  12.1  12.9  10.0 
Spain  8,233  9,139  10,788  11,511  12,496  13,333  11.0  18.0  6.7  8.6  6.7 
Sweden  4,680  4,985  5,309  5,647  6,003  6,330  6.5  6.5  6.4  6.3  5.5 
Switzerland  5,813  5,944  6,310  6,783  7,206  7,574  2.3  6.2  7.5  6.2  5.1 
UK  19,785  22,365  25,120  26,803  28,277  29,648  13.0  12.3  6.7  5.5  4.8 
Western  Europe  141,973  155,042  168,048  181,208  194,169  206,185  9.2  8.4  7.8  7.2  6.2 Part Three · EITO 98  Statistical Outlook 
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Western Europe  1994  1995  1996  1997  1998  1999  1995/94  1996/95  1997/96  1998/97  1999/98 
%  %  %  %  % 
Austria  5,906  6,408  6,869  7,586  8,388  9,254  8.5  7.2  10.4  10.6  10.3 
Belgium  7,993  8,591  9,440  10,428  11,535  12,606  7.5  9.9  10.5  10.6  9.3 
Denmark  6,033  6,566  7,145  7,767  8,404  9,064  8.8  8.8  8.7  8.2  7.9 
Finland  4,019  4,432  4,860  5,314  5,822  6,330  10.3  9.7  9.3  9.6  8.7 
France  48,492  51,764  55,145  59,868  64,719  69,905  6.7  6.5  8.6  8.1  8.0 
Germany  72,374  78,415  81,064  85,826  90,955  96,741  8.3  3.4  5.9  6.0  6.4 
Greece  2,725  3,147  3,646  4,205  4,797  5,412  15.5  15.9  15.3  14.1  12.8 
Ireland  2,354  2,573  2,963  3,282  3,642  4,024  9.3  15.2  10.8  11.0  10.5 
Italy  30,767  32,996  35,639  38,553  42,174  45,889  7.2  8.0  8.2  9.4  8.8 
Netherlands  14,014  15,273  16,793  18,563  20,308  21,983  9.0  10.0  10.5  9.4  8.2 
Norway  4,742  5,263  5,836  6,310  6,764  7,226  11.0  10.9  8.1  7.2  6.8 
Portugal  3,118  3,492  3,931  4,402  4,952  5,478  12.0  12.6  12.0  12.5  10.6 
Spain  13,516  14,841  16,981  18,354  20,151  21,935  9.8  14.4  8.1  9.8  8.9 
Sweden  10,303  11,303  11,938  12,757  13,680  14,677  9.7  5.6  6.9  7.2  7.3 
Switzerland  12,143  12,672  13,507  14,454  15,566  16,758  4.4  6.6  7.0  7.7  7.7 
UK  43,992  48,824  53,802  58,293  62,933  67,788  11.0  10.2  8.3  8.0  7.7 
Western Europe  282,487  306,559  329,559  355,962  384,792  415,071  8.5  7.5  8.0  8.1  7.9 European Information Technology Observatory · EITO 98 
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·  ~ Belgtum/Luxembourg  1994  1995  1996  1997  1998  1999  1995/94  1996/95  1997/96  1998/97  1999/98 
..  %  %  %  %  % 
Total  server  542  535  591  673  718  757  -1.3  10.6  13.9  6.6  5.4 
Unix servers  77  125  151  181  206  230  62.6  20.7  19.5  13.8  12.0 
NT servers  3  14  31  54  71  82  415.7  119.3  76.4  32.6  14.8 
Other servers  251  194  208  218  204  186  -22.7  7.3  4.7  -6.4  -8.9 
Server add-ons  212  202  202  221  237  259  - 4.6  -0.1  9.7  7.1  9.2 
Workstations  77  80  75  68  64  63  3.1  -5.7  -9.3  -5.8  -1.7 
PCs  586  652  716  796  847  886  11.3  9.9  11.2  6.3  4.7 
portable  121  128  153  180  197  216  6.3  19.0  17.5  9.8  9.3 
desktop  465  524  564  617  650  671  12.6  7.6  9.5  5.3  3.3 
PC/workstation add-ons  202  232  245  285  319  349  15.1  5.3  16.5  11.9  9.3 
PC printers  139  154  157  170  175  175  10.9  2.0  8.7  2.5  0.3 
Other add-ons  63  78  88  115  144  173  24.3  11.9  30.6  26.0  20.2 
Computer hardware  1,407  1,499  1,627  1,823  1,948  2,055  6.5  8.6  12.0  6.8  5.5 
Copiers  155  159  161  164  168  161  2.8  1.5  1.7  2.2  -3.8 
Other office equipment  150  150  148  147  147  147  0.1  -1.1  -1.3  0.1  0.1 
Office equipment  304  309  310  311  314  308  1.5  0.3  0.3  1.2  -2.0 
LAN hardware  106  125  150  173  194  209  17.1  20.2  15.3  12.5  7.4 
Other data communications  31  31  33  35  35  34  0.4  5.1  5.7  -0.2  -0.4 
Data communications hardware  137  156  182  207  229  243  13.3  17.2  13.6  10.4  6.2 
IT hardware  1,849  1,963  2,120  2,341  2,491  2,606  6.2  8.0  10.4  6.4  4.6 
Systems software  565  587  626  704  795  899  3.9  6.6  12.5  12.9  13.1 
Application software  447  461  485  545  615  696  3.0  5.3  12.2  13.0  13.1 
Software products  1,012  1,048  1,111  1,248  1,410  1,595  3.5  6.0  12.4  12.9  13.1 
Consulting  83  91  100  124  153  167  9.8  9.9  24.4  23.1  9.1 
Implementation  574  586  609  699  873  1,082  2.1  3.9  14.6  24.9  24.0 
Operations management  154  172  189  209  252  312  12.1  9.6  10.5  20.7  24.0 
Support services  520  531  555  570  597  636  2.1  4.4  2.7  4.8  6.6 
Services  1,331  1,381  1,453  1,601  1,875  2,198  3.7  5.2  10.2  17.1  17.2 
Software and services  2,343  2,428  2,564  2,849  3,285  3,793  3.6  5.6  11.1  15.3  15.5 
Total IT market  4,192  4,392  4,683  5,190  5,776  6,399  4.8  6.6  10.8  11.3  10.8 
Switching  137  127  118  108  103  103  - 7.1  -7.5  -8.3  -4.6  0.1 
Transmission  119  123  126  128  133  137  3.4  2.5  1.6  3.4  3.6 
Mobile communications infrastructure  23  36  59  71  86  103  56.6  62.1  20.8  21.6  19.4 
Public network equipment  279  287  303  307  322  344  2.6  5.6  1.5  4.8  6.7 
PABX and key systems  65  63  63  63  65  66  - 2.9  -0.6  0.8  2.4  2.0 
Telephone sets  87  94  101  106  109  114  7.9  7.8  4.6  3.5  4.2 
Mobile terminal equipment  23  39  55  70  82  97  69.7  41.5  25.9  17.0  19.2 
Other terminal equipment  36  38  43  53  66  79  6.2  12.7  23.4  23.2  20.4 
Private network equipment  212  235  263  293  322  357  11.0  11.9  11.3  10.1  10.9 
Telecom equipment  491  522  566  600  644  701  6.3  8.5  6.0  7.4  8.8 
Telephone services  2,368  2,500  2,633  2,729  2,838  2,930  5.6  5.3  3.6  4.0  3.2 
Mobile telephone services  171  266  467  682  919  1,108  55.3  75.9  45.9  34.9  20.5 
Switched data and leased line services  406  491  632  737  836  910  20.8  28.7  16.7  13.4  8.9 
CaTV services  366  421  459  489  522  558  15.0  9.2  6.5  6.6  7.0 
Telecom services  3,311  3,677  4,191  4,637  5,116  5,506  11.1  14.0  10.6  10.3  7.6 
Total telecom  3,802  4,199  4,757  5,237  5,760  6,207  10.4  13.3  10.1  10.0  7.8 
Total ICT  7,993  8,591  9,440  10,428  11,535  12,606  7.5  9.9  10.5  10.6  9.3 European  ll~j()lmation Technology Observato1y · EJTO 98 
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Denmark  1994  1995  1996  1997  1998  1999  1995/94  1996/95  1997/96  1998/97  1999/98 
%  %  %  %  % 
Total  server  342  329  373  442  489  540  - 3.9  13.4  18.4  10.7  10.4 
Unix servers  56  67  73  79  93  lll  19.5  10.1  7.5  18.2  18.9 
NT servers  1  9  23  45  67  87  694.5  141.6  98.2  47.7  30.3 
Other servers  152  125  144  159  155  155  -17.6  15.6  10.2  -2.8  -0.1 
Server add-ons  134  128  132  158  174  187  - 4.3  3.4  19.4  10.1  7.4 
Workstations  44  44  34  29  27  26  0.0  -21.2  -16.8  -6.0  -1.8 
PCs  678  896  1,015  1,076  1,075  1,031  32.2  13.2  6.0  -0.0  -4.2 
portable  128  154  186  199  205  209  19.7  21.0  7.1  2.8  2.0 
desktor  550  743  829  876  871  822  35.1  11.6  5.7  -0.7  -5.6 
PC/workstation add-ons  195  229  234  266  296  329  17.5  2.1  14.0  11.2  10.9 
PC printers  122  139  137  152  157  160  14.0  - 1.8  11.1  3.4  1.7 
Other add-ons  73  90  97  115  139  169  23.4  8.2  18.2  21.5  21.4 
Computer hardware  1,259  1,498  1,656  1,812  1,888  1,925  19.0  10.6  9.4  4.2  2.0 
Copiers  103  106  109  112  115  112  2.8  2.6  2.9  3.1  -2.8 
Other office equipment  96  95  92  91  90  91  - 0.4  - 3.7  - 1.0  -0.6  0.6 
Office equipment  199  201  200  203  205  203  1.3  - 0.4  1.1  1.4  -1.3 
LAN hardware  80  97  117  137  153  159  20.4  21.5  16.7  12.0  3.6 
Other data communications  35  37  38  39  39  40  5.3  3.4  2.5  0.6  1.8 
Data communications hardware  115  133  155  176  193  199  15.9  16.5  13.2  9.5  3.3 
IT hardware  1,572  1,832  2,012  2,191  2,286  2,327  16.5  9.8  8.9  4.3  1.8 
Systems software  244  255  270  301  341  384  4.3  6.2  11.2  13.3  12.8 
Application software  233  250  269  304  346  408  7.2  7.7  13.1  13.9  17.9 
Software products  477  504  539  605  687  793  5.7  6.9  12.1  13.6  15.4 
Consulting  117  128  139  151  166  185  9.4  8.6  9.1  10.0  11.0 
Implementation  454  481  511  569  671  794  6.1  6.2  11.3  17.9  18.4 
Operations management  314  344  372  411  480  573  9.6  8.0  10.6  16.7  19.3 
Surport services  371  361  357  364  385  410  - 2.8  -1.1  1.8  6.0  6.4 
Services  1,256  1,314  1,379  1,495  1,703  1,961  4.6  4.9  8.4  13.9  15.2 
Software and sen•ices  1,733  1,819  1,918  2,100  2,390  2,754  4.9  5.5  9.5  13.8  15.2 
Total IT market  3,306  3,651  3,930  4,291  4,675  5,081  10.4  7.6  9.2  9.0  8.7 
Switching  105  JOJ  98  95  95  96  - 3.8  - 2.7  - 2.8  -0.1  0.8 
Transmission  91  94  95  96  98  100  3.4  0.7  1.4  2.4  2.2 
Mobile communications infrastructure  47  60  68  78  85  93  28.0  14.0  13.7  9.8  9.1 
Public network equipment  242  255  261  269  279  289  5.0  2.5  3.0  3.7  3.8 
PABX and key systems  42  41  40  40  40  41  - 2.2  - 2.2  - 0.3  1.5  1.6 
Telerhone sets  57  62  66  70  74  78  8.0  7.9  5.8  5.3  5.2 
Mobile terminal equipment  71  69  65  67  75  85  - 1.6  - 6.3  3.1  11.8  13.6 
Other terminal equipment  34  36  40  48  57  67  6.3  10.8  19.7  19.9  17.4 
Private network equipment  203  208  211  225  246  271  2.3  1.7  6.4  9.7  10.0 
Telecom equipment  445  462  472  493  525  560  3.8  2.1  4.6  6.4  6.7 
Telephone services  1,662  I  ,703  1,751  1,819  1,892  1,948  2.4  2.8  3.9  4.0  3.0 
Mobile telephone services  310  370  508  615  695  761  19.2  37.3  21.1  13.0  9.5 
Switched data and leased line services  183  229  302  331  363  389  25.0  31.9  9.8  9.7  7.0 
CaTV services  127  152  182  217  254  326  20.0  20.0  19.0  17.2  28.0 
Telecom services  2,282  2,453  2,742  2,982  3,204  3,423  7.5  11.8  8.7  7.4  6.8 
Total telecom  2,727  2,915  3,214  3,476  3,729  3,983  6.9  10.3  8.1  7.3  6.8 
Total ICT  6,033  6,566  7,145  7,767  8,404  9,064  8.8  8.8  8.7  8.2  7.9 Part Three· EITO 98  StatisTical Outlook 
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Finland  1994  1995  1996  1997  1998  1999 
1995/94  1996/95  1997/96  1998/97  1999/98 
%  %  %  %  % 
Total server  189  184  235  291  348  398  - 2.9  28.2  23.8  19.4  14.4 
Unix servers  42  58  66  73  83  97  38.7  14.2  9.7  14.9  16.4 
NT servers  2  8  21  40  59  72  442.0  152.4  92.1  47.6  22.6 
Other servers  74  50  71  80  87  91  -33.0  42.1  13.3  8.2  4.6 
Server add-ons  72  68  78  99  119  139  - 5.3  15.0  27.2  20.6  16.2 
Workstations  47  52  48  42  40  39  12.6  -8.3  -13.2  -5.2  -0.4 
PCs  401  528  580  626  659  667  31.5  9.9  7.9  5.3  1.3 
portable  70  87  109  124  130  136  22.8  26.2  13.6  5.2  4.1 
desktop  331  441  471  501  528  531  33.4  6.7  6.5  5.3  0.6 
PC/workstation add-ons  104  139  150  171  205  237  32.9  8.5  13.4  20.3  15.7 
PC printers  63  84  89  101  115  121  33.1  6.1  12.4  14.8  4.5 
Other add-ons  41  54  61  70  90  117  32.6  12.2  14.8  28.2  30.0 
Computer hardware  741  902  1,014  1,129  1,251  1,342  21.8  12.4  11.4  10.8  7.2 
Copiers  62  63  63  65  67  66  2.2  -0.5  2.6  3.6  -0.9 
Other office equipment  59  59  58  57  58  58  - 0.4  -2.6  - 0.3  0.5  0.5 
Office equipment  121  122  121  122  125  124  0.9  -1.5  1.2  2.1  -0.3 
LAN hardware  68  96  118  136  153  165  41.0  22.7  15.7  12.2  7.8 
Other data communications  37  40  41  43  43  42  6.5  3.2  4.0  0.4  -1.2 
Data communications hardware  105  136  159  179  196  207  28.R  17.0  12.7  9.4  5.8 
IT hardware  968  1,160  1,293  1,430  1,572  1,673  19.9  11.4  10.6  9.9  6.5 
Systems software  146  158  174  195  217  235  8.3  10.0  12.2  10.9  8.4 
Application software  166  176  188  207  230  264  6.5  6.7  10.0  11.0  14.6 
Software products  312  335  362  402  446  498  7.3  8.2  11.1  11.0  11.6 
Consulting  81  88  99  112  127  139  9.3  12.5  12.7  13.4  9.9 
Implementation  244  267  285  326  390  466  9.4  6.8  14.4  19.6  19.5 
Operations management  165  171  187  213  246  294  3.3  9.2  13.9  16.0  19.2 
Support services  214  218  222  229  236  247  1.8  1.8  3.2  3.1  4.4 
Services  704  744  793  879  999  1,146  5.6  6.6  10.9  13.6  14.6 
Software and services  1,016  1,079  1,155  1,282  1,446  1,644  6.2  7.1  11.0  12.8  13.7 
Total IT market  1,984  2,139  1,448  1,712  3,017  3,317  12.9  9.3  10.8  11.3  9.9 
Switching  91  88  83  84  85  86  - 3.8  -5.8  1.2  1.2  1.6 
Transmission  79  82  83  83  83  85  3.4  1.7  - 0.9  1.0  1.3 
Mobile communications infrastructure  51  62  64  68  72  77  22.2  2.4  7.3  5.5  7.1 
Public network equipment  222  232  230  235  241  248  4.7  -0.9  2.1  2.4  3.2 
PABX and key systems  49  48  47  46  47  48  - 2.9  -3.0  - 0.9  1.8  1.6 
Telephone sets  53  57  62  65  67  70  8.0  8.5  4.1  4.1  3.9 
Mobile terminal equipment  99  95  98  106  117  130  - 3.1  2.9  8.2  10.5  10.4 
Other terminal equipment  39  42  47  52  57  64  6.3  11.6  10.7  11.2  12.0 
Private network equipment  240  243  254  269  189  312  0.9  4.6  6.0  7.6  7.8 
Telecom equipment  462  475  484  504  530  560  2.7  1.9  4.1  5.2  5.7 
Telephone services  1,001  1,016  1,040  1,073  1,116  1,155  1.5  2.3  3.3  4.0  3.5 
Mobile telephone services  281  360  463  546  624  687  27.9  28.5  17.9  14.4  10.1 
Switched data and leased line services  213  245  304  339  374  408  15.2  24.2  11.4  10.3  9.0 
CaTV services  78  97  122  140  161  203  25.0  25.0  15.4  14.8  26.1 
Telecom services  1,573  1,718  1,928  2,098  2,275  2,453  9.2  12.2  8.8  8.4  7.8 
Total telecom  2,035  2,193  2,412  2,602  2,805  3,013  7.8  10.0  7.9  7.8  7.4 
Total ICf  4,019  4,432  4,860  5,314  5,822  6,330  10.3  9.7  9.3  9.6  8.7 European Information Technology Observatory · EITO 98 
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Greece  1994  1995  1996  1997  1998  1999 
1995/94  1996/95  1997/96  1998/97  1999/98 
%  %  %  %  % 
Total server  56  57  58  69  75  80  0.6  2.8  17.7  9.2  7.1 
Cnix servers  16  18  16  16  14  12  12.4  -15.0  3.1  -10.5  -16.0 
NT servers  0  1  4  8  12  15  355.2  508.4  128.3  47.1  19.8 
Other servers  18  10  15  18  20  21  -45.3  51.6  21.6  9.9  9.1 
Server add-ons  22  28  24  26  29  32  25.9  -13.1  8.0  8.8  11.9 
Workstations  14  16  16  14  14  15  17.1  - 3.3  -9.3  - 2.7  4.9 
PCs  142  152  162  185  208  239  7.0  6.5  14.2  12.6  14.8 
portable  10  12  14  17  21  26  20.0  19.1  19.0  23.5  23.8 
desktop  132  140  148  168  187  213  6.0  5.4  13.7  11.5  13.8 
PC/workstation add-ons  66  79  89  104  122  144  18.7  12.6  17.3  17.3  17.9 
PC printers  42  51  58  67  76  89  22.3  13.8  14.9  14.1  16.5 
Other add-ons  24  27  30  37  45  55  12.6  10.3  22.0  22.9  20.2 
Computer hardware  279  304  325  372  419  478  9.0  6.9  14.5  12.7  14.0 
Copiers  51  52  53  55  57  58  3.5  1.8  3.0  3.2  2.8 
Other office equipment  55  56  56  57  58  59  1.6  0.6  1.1  2.8  2.0 
Office equipment  105  108  109  111  115  118  2.5  1.2  2.0  3.0  2.4 
LAN hardware  9  11  13  15  17  18  18.1  21.4  11.8  10.5  9.5 
Other data communications  2  2  2  2  2  2  16.7  2.5  0.8  0.8  2.8 
Data communications hardware  11  13  16  17  19  21  17.9  18.2  10.1  9.2  8.7 
IT hardware  396  425  450  501  553  616  7.5  5.8  11.3  10.4  11.4 
Systems software  29  35  40  48  57  66  18.7  15.9  18.6  19.0  16.0 
Application so!lware  38  47  55  66  77  92  23.8  16.7  19.3  17.4  19.4 
Software products  67  82  95  113  134  158  21.6  16.3  19.0  18.1  18.0 
Consulting  17  21  23  25  30  34  22.7  8.5  11.1  18.1  13.8 
Implementation  58  65  72  87  103  119  12.0  10.8  19.7  19.2  14.9 
Operations management  70  85  99  106  121  146  20.8  17.2  6.5  14.6  20.1 
Support services  60  64  65  68  72  78  5.2  1.8  5.1  6.3  7.7 
Services  206  235  259  286  327  376  13.9  10.5  10.2  14.3  15.1 
Software and services  273  317  355  399  461  534  15.8  12.0  12.6  15.4  16.0 
Total IT market  669  742  805  900  1,014  1,150  10.9  8.4  11.9  12.6  13.5 
Switching  93  90  86  87  90  92  - 3.8  - 3.8  0.6  3.5  2.2 
Transmission  81  84  84  87  89  91  3.4  0.5  3.0  2.3  3.0 
Mobile communications infrastructure  46  50  59  71  84  101  9.5  18.1  19.4  18.3  20.2 
Public network equipment  220  224  230  244  262  284  1.6  2.7  6.3  7.4  8.2 
PABX  and key systems  22  22  22  23  25  27  0.0  1.0  4.9  6.6  7.0 
Telephone sets  51  55  59  62  66  70  8.0  7.8  5.6  6.0  6.0 
Mobile terminal equipment  16  20  23  29  36  43  28.0  14.4  26.4  21.7  20.2 
Other terminal equipment  30  32  35  44  53  63  6.3  10.8  23.9  20.9  17.9 
Private network equipment  119  129  140  159  180  202  8.7  8.4  13.6  13.1  12.5 
Telecom equipment  339  353  370  403  442  486  4.1  4.8  9.1  9.6  9.9 
Telephone services  1,595  1,778  1,968  2,134  2.309  2,487  11.5  10.6  8.4  8.2  7.7 
Mobile telephone services  93  217  420  659  893  1,121  132.5  93.7  57.0  35.4  25.6 
Switched data and leased line services  28  57  84  108  134  160  104.7  47.0  28.3  23.7  19.5 
CaTV services  0  0  0  0  5  7  - - - - 52.0 
Telecom services  1,717  2,053  2,472  2,901  3,341  3,776  19.6  20.4  17.4  15.1  13.0 
Total telecom  2,056  2,405  2,842  3,305  3,783  4,262  17.0  18.1  16.3  14.5  12.7 
Total ICT  2,725  3,147  3,646  4,205  4,797  5,412  15.5  15.9  15.3  14.1  12.8 Part Three · EITO 98  Statistical Outlook 
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a  ~  ""  1995/94  1996/95  1997/96  1998/97  '1999t98  Netherlands  '  1994  1995  1996  1997  1998  1999 
%  %  %  %  % 
Total server  910  868  932  1,063  1,172  1,268  - 4.6  7.3  14.1  10.2  8.2 
Unix servers  144  182  192  206  224  241  26.7  5.7  7.3  8.7  7.6 
NT servers  6  28  63  122  178  224  337.4  128.2  93.9  45.6  25.7 
Other servers  387  326  331  348  348  343  -15.7  1.4  5.0  0.1  -1.3 
Server add-ons  373  332  345  387  421  459  -11.0  3.9  11.9  9.0  8.9 
Workstations  108  ll5  118  104  95  92  7.2  2.4  -12.4  -8.1  -3.0 
PCs  1,171  1,449  1,689  1,863  1,999  2,080  23.7  16.6  10.3  7.3  4.1 
portable  218  275  344  380  419  461  26.3  24.8  10.7  10.2  10.0 
desktop  953  1,173  1,346  1,483  1,580  1,619  23.1  14.7  10.2  6.5  2.5 
PC/workstation add-ons  383  439  435  453  499  540  14.8  - 0.9  4.2  10.1  8.2 
PC  printers  249  282  272  288  321  350  13.3  - 3.6  5.8  ll.5  9.0 
Other add-ons  134  157  163  166  178  190  17.8  3.8  1.4  7.5  6.8 
Computer hardware  2,572  2,872  3,175  3,483  3,764  3,980  11.7  10.6  9.7  8.1  5.7 
Copiers  390  397  389  393  392  377  1.7  - 2.1  l.l  -0.1  -4.0 
Other office equipment  341  341  334  337  337  336  - 0.1  - 1.9  0.7  0.1  -0.5 
Office equipment  732  738  723  730  730  712  0.8  - 2.0  0.9  -0.0  -2.4 
LAN  hardware  195  247  310  355  400  440  26.6  25.6  14.6  12.5  10.0 
Other data communications  134  139  118  119  122  118  3.7  -15.2  1.4 •  1.9  -2.8 
Data communications hardware  329  385  428  474  521  558  17.3  10.9  11.0  9.8  7.0 
IT hardware  3,632  3,995  4,325  4,687  5,015  5,250  10.0  8.3  8.4  7.0  4.7 
Systems software  822  903  1,014  1,153  1,289  1,474  9.9  12.2  13.7  11.8  14.4 
Application software  752  834  936  1,023  1,144  1,344  10.8  12.2  9.3  11.8  17.5 
Software products  1,575  1,737  1,950  2,176  2,432  2,818  10.3  12.2  11.6  11.8  15.9 
Consulting  202  221  242  286  351  393  9.7  9.6  17.9  22.7  12.0 
Implementation  791  854  903  1,067  1,286  1,540  8.0  5.7  18.2  20.5  19.7 
Operations management  456  472  492  574  651  764  3.6  4.2  16.7  13.3  17.3 
Support services  682  665  671  686  705  739  - 2.5  0.9  2.3  2.8  4.8 
Services  2,130  2,212  2,308  2,613  2,993  3,435  3.8  4.3  13.2  14.5  14.8 
Software and services  3,705  3,949  4,258  4,789  5,425  6,254  6.6  7.8  12.5  13.3  15.3 
Thtal IT market  7,337  7,944  8,583  9,476  10,440  11,503  8.3  8.0  10.4  10.2  10.2 
Switching  237  235  234  227  223  220  - 0.7  - 0.6  - 2.9  -1.7  -1.3 
Transmission  146  157  161  164  169  175  7.9  2.6  1.7  3.3  3.1 
Mobile communications infrastructure  42  74  76  83  91  98  74.3  2.3  9.2  9.5  8.0 
Public network equipment  425  466  471  474  483  493  9.7  0.9  0.7  2.0  2.0 
PABX and key  systems  205  207  209  211  213  215  0.9  0.9  0.9  1.2  1.0 
Telephone sets  162  177  193  204  215  224  9.3  9.1  5.3  5.5  4.3 
Mobile terminal equipment  142  193  227  248  270  297  36.0  18.1  9.2  8.7  9.8 
Other terminal equipment  139  163  200  236  275  314  16.8  23.2  17.7  16.6  14.1 
Private network equipment  648  740  830  /  899  973  1,050  14.1  12.3  8.3  8.3  7.9 
Thlecom equipment  1,073  1,206  1,301  1,373  1,456  1,543  12.4  7.9  5.5  6.1  5.9 
Telephone services  4,152  4,317  4,458  4,593  4,718  4,837  4.0  3.3  3.0  2.7  2.5 
Mobile telephone services  415  633  1,046  1,478  1,822  2,042  52.3  65.3  41.3  23.3  12.1 
Switched data and  leased line services  517  575  768  967  1,155  1,305  11.2  33.6  25.8  19.5  13.0 
CaTV services  520  597  637  677  717  753  15.0  6.7  6.2  5.9  5.1 
Th1ecom services  5,604  6,122  6,909  7,714  8,411  8,937  9.2  12.9  11.6  9.0  6.3 
Total telecom  6,678  7,328  8,210  9,087  9,868  10,480  9.7  12.0  10.7  8.6  6.2 
TotaiiCf  14,014  15,273  16,793  18,563  20,308  21,983  9.0  10.0  10.5  9.4  8.2 European lnfonnation Technology Observat01y · EITO 98 
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Norway  1994  1995  1996  1997  1998  1999 
1995/94  1996/95  1997/96  1998/97  1999/98 
%  %  %  %  % 
Total  server  224  212  272  334  382  427  - 5.3  28.2  22.9  14.1  12.0 
Unix servers  45  54  61  68  76  85  19.4  13.5  11.7  11.7  11.1 
NT servers  2  11  25  49  71  93  353.4  135.9  95.4  46.8  30.6 
Other servers  97  70  92  98  102  102  -28.0  32.6  6.3  3.7  0.3 
Server add-ons  80  78  94  120  132  148  - 2.0  19.8  27.4  10.7  11.6 
Workstations  51  51  52  46  42  40  0.3  0.5  -10.2  -9.0  -4.8 
PCs  504  654  701  749  751  726  29.8  7.2  6.9  0.3  -3.4 
portable  101  119  132  143  145  147  17.3  11.7  7.9  1.6  1.1 
desktop  403  535  569  607  606  579  32.9  6.2  6.7  -0.0  -4.5 
PC/workstation add-ons  132  162  178  205  227  243  22.6  9.4  15.6  10.3  7.3 
PC printers  77  96  102  117  128  133  23.8  6.4  14.7  9.4  4.2 
Other add-ons  55  67  76  88  99  110  20.9  13.6  16.7  11.6  11.4 
Computer hardware  912  1,080  1,202  1,336  1,402  1,436  18.5  11.3  11.1  5.0  2.5 
Copiers  70  65  63  64  63  61  - 6.8  - 3.3  1.1  -1.5  -3.5 
Other of'fice  equipment  74  72  70  71  73  74  - 2.8  - 2.7  1.4  2.6  2.5 
Office equipment  144  137  133  135  135  135  - 4.7  - 3.0  1.3  0.7  -0.3 
LAN  hardware  56  83  102  113  122  126  49.2  22.6  11.6  7.5  3.2 
Other data communications  35  37  38  40  41  40  5.7  4.7  5.1  3.1  -3.1 
Data communications hardware  90  119  140  154  163  166  32.5  17.2  9.8  6.3  1.6 
IT hardware  1,146  1,336  1,475  1,624  1,701  1,738  16.7  10.4  10.1  4.7  2.2 
Systems software  199  212  228  262  303  353  6.3  7.8  14.8  15.6  16.5 
Application software  204  213  232  259  297  352  4.5  8.5  11.9  14.6  18.6 
Software products  404  425  460  522  600  706  5.4  8.1  13.4  15.1  17.6 
Consulting  106  114  126  140  158  176  8.1  10.3  11.3  12.9  11.4 
Implementation  366  392  426  471  545  637  7.1  8.6  10.4  15.9  16.7 
Operations management  251  265  284  316  366  427  5.7  7.4  11.0  16.1  16.5 
Support services  283  283  285  289  294  306  - 0.1  0.8  1.5  1.4  4.3 
Services  1,006  1,054  1,122  1,216  1,364  1,546  4.8  6.4  8.4  12.2  13.4 
Software and services  1,409  1,479  1,582  1,738  1,964  2,252  5.0  6.9  9.8  13.0  14.7 
Total IT market  2,555  2,!H6  3,057  3,361  3,665  3,990  10.2  8.6  9.9  9.0  8.9 
Switching  112  108  102  96  93  93  - 3.8  - 5.3  - 5.7  -3.7  0.6 
Transmission  97  101  100  104  112  117  3.4  - 0.4  3.6  7.6  4.9 
Mobile communications infrastructure  44  47  49  53  60  66  8.5  3.3  8.0  13.7  9.8 
Public network equipment  253  256  251  253  264  276  1.1  - 1.8  0.7  4.6  4.5 
PABX and key systems  32  31  30  30  30  31  - 2.0  - 2.0  - 0.3  0.2  1.0 
Telephone sets  61  66  72  76  78  82  8.0  8.8  5.4  3.9  4.3 
Mobile terminal equipment  I  18  105  92  87  86  86  -10.4  -13.0  - 5.3  -0.8  0.4 
Other terminal equipment  45  48  55  65  79  92  6.3  14.1  19.5  20.0  17.0 
Private network equipment  255  250  248  258  273  291  - 2.0  - 0.7  3.9  6.0  6.3 
Telecom equit)ment  508  506  500  511  538  567  - 0.5  -1.2  2.3  5.3  5.4 
Telephone services  1,294  1,378  1,462  1,494  1,527  I  ,560  6.5  6.1  2.2  2.2  2.1 
Mobile telephone services  265  383  487  565  618  661  44.6  27.0  16.0  9.4  7.0 
Switched data and  leased line services  78  135  277  318  347  372  72.3  105.4  14.6  9.4  7.0 
CaTV services  41  45  54  61  69  77  10.0  18.3  14.4  12.3  11.4 
Telecom services  1,679  1,942  2,280  2,438  2,562  2,669  15.7  17.4  6.9  5.1  4.2 
Total telecom  2,187  2,447  2,779  2,949  3,099  3,237  ll.9  13.6  6.1  5.1  4.4 
TotaiiCT  4,742  5,263  5,836  6,310  6,764  7,226  11.0  10.9  8.1  7.2  6.8 Part Three · EITO 98  Statistical Outlook 
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Total server  123  135  182  219  251  290  10.0  34.9  20.5  14.4  15.3 
Unix servers  44  39  58  67  78  94  -9.8  48.7  14.6  17.3  20.1 
NT servers  1  3  11  20  29  43  230.7  277.0  74.5  46.5  48.6 
Other servers  48  53  50  54  58  58  11.6  -5.7  8.1  5.9  0.8 
Server add-ons  31  39  62  78  86  94  28.9  57.4  26.2  9.8  9.4 
Workstations  15  17  16  15  13  13  8.3  -3.1  -10.1  -8.0  -6.4 
PCs  246  276  292  316  344  377  12.3  5.6  8.1  9.0  9.5 
portable  10  13  15  16  19  21  30.0  15.4  9.5  13.5  12.7 
desktop  236  263  277  299  325  356  11.5  5.2  8.1  8.7  9.4 
PC/workstation add-ons  58  61  65  75  90  109  6.4  6.5  15.6  19.9  20.8 
PC printers  16  17  18  20  21  23  10.6  4.5  8.7  8.0  7.4 
Other add-ons  42  44  47  56  69  86  4.9  7.2  18.3  24.1  24.9 
Computer hardware  442  489  556  625  699  788  10.7  13.5  12.5  11.8  12.8 
Copiers  63  64  65  66  68  70  2.8  1.1  2.0  2.0  3.1 
Other office equipment  65  66  66  67  68  69  2.6  -0.8  2.3  1.5  1.0 
Office equipment  127  131  131  134  136  139  2.7  0.1  2.2  1.8  2.0 
LAN hardware  11  12  13  15  17  18  4.3  13.3  14.7  8.7  8.5 
Other data communications  8  8  8  8  9  9  3.3  -1.8  6.3  4.0  3.9 
Data communications hardware  19  20  21  24  25  27  3.9  7.3  11.6  7.1  6.9 
IT hardware  588  640  708  782  860  954  8.8  10.6  10.6  10.0  10.9 
Systems software  69  73  79  90  103  113  6.2  7.3  14.0  14.9  9.9 
Application software  49  53  58  68  76  84  7.3  8.6  17.8  12.8  9.3 
Software products  118  126  136  158  180  197  6.7  7.9  15.6  14.0  9.6 
Consulting  24  25  27  31  33  36  5.2  7.5  13.8  8.1  9.4 
Implementation  72  77  82  96  114  136  6.9  7.2  17.2  18.8  19.1 
Operations management  102  108  116  131  154  186  5.7  7.6  12.7  17.6  20.2 
Support services  73  75  79  83  88  94  3.1  5.0  6.0  6.1  6.2 
Services  271  285  304  342  390  452  5.3  6.8  12.3  14.3  15.8 
Software and services  389  411  441  499  570  649  5.7  7.1  13.3  14.2  13.9 
Thtal IT market  977  1,051  1,148  1,282  1,430  1,603  7.5  9.2  11.6  11.6  12.1 
Switching  Ill  107  133  111  113  115  -3.8  24.4  -16.7  1.9  1.2 
Transmission  97  98  101  105  116  121  1.5  3.3  3.7  9.8  4.4 
Mobile communications infrastructure  71  73  75  80  85  92  3.2  2.1  6.5  6.2  8.6 
Public network equipment  279  279  310  296  313  327  -0.2  11.1  - 4.4  5.9  4.4 
PABX and key systems  46  47  48  49  50  52  1.9  1.9  1.7  2.9  2.8 
Telephone sets  64  70  76  80  84  87  8.0  9.0  5.8  4.9  3.5 
Mobile terminal equipment  6  9  13  16  18  20  44.0  42.7  23.4  9.7  9.6 
Other terminal equipment  45  48  53  64  74  82  6.3  11.3  21.1  15.6  10.3 
Private network equipment  162  174  190  210  227  241  7.2  9.5  10.3  8.1  6.1 
Thlecom equipment  441  452  500  506  540  568  2.5  10.5  1.2  6.8  5.1 
Telephone services  1,467  1,636  1,810  1,924  2,043  2,158  11.5  10.6  6.3  6.2  5.6 
Mobile telephone services  80  180  269  465  684  863  123.3  49.6  73.0  47.1  26.2 
Switched data and leased line services  152  174  204  223  251  279  14.2  17.7  9.3  12.4  11.2 
CaTV services  0  0  0  2  4  7  - - - 66.7  86.1 
Telecom services  1,699  1,989  2,283  2,615  2,982  3,307  17.0  14.8  14.6  14.0  10.9 
Total telecom  2,141  2,441  2,783  3,121  3,522  3,874  14.0  14.0  12.1  12.9  10.0 
Thtal ICf  3,118  3,492  3,931  4,402  4,952  5,478  12.0  12.6  12.0  12.5  10.6 European Information Technology Observatory · EITO 98 
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Sweden  1994  1995  1996  1997  1998  1999 
1995/94  1996/95  1997/96  1998/97  1999/98 
%  %  %  %  % 
Total  server  698  674  625  689  759  839  - 3.4  - 7.3  10.2  10.2  10.5 
Unix servers  106  144  139  148  168  187  35.9  - 3.8  6.3  13.9  11.2 
NT servers  4  23  45  90  132  182  564.2  93.8  99.1  46.5  38.0 
Other servers  356  258  186  192  195  193  -27.6  -28.0  3.4  1.3  -0.6 
Server add-ons  231  248  255  259  264  276  7.2  2.7  1.5  2.1  4.4 
Workstations  ISO  163  150  135  125  120  8.9  - 8.0  -10.2  -6.9  -4.0 
PCs  1,024  1,431  1,410  1,449  1,447  1,393  39.7  - 1.5  2.8  -0.1  -3.7 
portable  243  343  370  381  386  396  41.0  8.0  2.8  1.4  2.5 
desktop  781  1.088  1,039  1,068  1,061  998  39.3  - 4.5  2.8  -0.7  -6.0 
PC/workstation add-ons  290  342  364  393  413  440  18.2  6.3  8.2  4.9  6.7 
PC  printers  162  198  208  225  227  232  22.3  4.9  8.1  1.1  2.2 
Other add-ons  128  144  156  169  186  208  12.9  8.1  8.4  10.0  12.2 
Computer hardware  2,161  2,610  2,548  2,666  2,744  2,793  20.8  - 2.4  4.6  2.9  1.8 
Copiers  132  133  132  132  126  118  1.4  - 1.0  - 0.4  -4.4  -6.4 
Other office equipment  134  132  128  125  123  122  - 1.4  - 3.2  - 2.4  -1.0  -1.3 
Office equipment  265  265  260  256  249  240  0.0  - 2.1  - 1.4  -2.8  -3.9 
LAN  hardware  165  203  249  288  312  321  23.1  22.4  15.5  8.6  2.8 
Other data communications  59  62  66  69  70  67  4.9  6.4  4.4  1.7  -3.7 
Data communications hardware  224  265  315  356  382  388  18.3  18.7  13.2  7.3  1.7 
IT hardware  2,650  3,141  3,123  3,278  3,376  3.421  18.5  - 0.6  5.0  3.0  1.3 
Systems software  330  358  399  434  487  560  8.5  11.4  8.7  12.2  15.1 
Application software  328  358  396  437  494  579  9.1  10.5  10.3  13.2  17.1 
Software products  659  716  795  871  981  1,139  8.8  11.0  9.5  12.7  16.2 
Consulting  189  215  245  272  299  329  14.0  13.9  11.3  9.8  10.0 
Implementation  964  1,021  1,131  1,252  1,444  1,712  6.0  10.8  10.6  15.4  18.6 
Operations management  491  553  644  731  852  993  12.5  16.5  13.4  16.6  16.5 
Support services  670  672  691  706  725  753  0.4  2.8  2.2  2.7  3.8 
Sen  ices  2,313  2,461  2,711  2,961  3,321  3,787  6.4  10.2  9.2  12.2  14.0 
Software and sen'ices  2,972  3,178  3,507  3,832  4,302  4,926  6.9  10.4  9.3  12.3  14.5 
Total IT market  5,623  6,318  6,629  7,110  7,677  8,347  12.4  4.9  7.3  8.0  8.7 
Switching  193  177  175  176  179  181  - 8.1  - 1.1  0.3  1.4  1.5 
Transmission  160  163  165  170  175  180  1.9  1.1  3.4  3.0  2.6 
Mobile communications infrastructure  81  83  83  87  91  93  2.0  1.0  4.8  4.1  2.4 
Public network equipment  434  423  424  434  445  454  - 2.5  0.1  2.4  2.6  2.1 
PABX  and key  systems  135  129  124  117  112  107  - 4.3  - 4.4  - 5.3  -4.7  -4.4 
Telephone sets  157  166  189  182  186  190  5.4  13.9  - 3.4  2.0  2.2 
Mobile terminal equipment  182  243  243  240  238  239  33.5  - 0.0  -1.3  -0.7  0.3 
Other terminal equipment  134  !50  170  188  211  232  11.6  13.8  10.2  12.1  10.2 
Private network equipment  609  688  726  727  746  768  13.0  5.5  0.2  2.6  2.9 
Telecom equipment  1,043  1,111  1,150  1,161  1,191  1,222  6.5  3.5  1.0  2.6  2.6 
Telephone services  2,391  2,453  2,470  2,524  2,594  2,649  2.6  0.7  2.2  2.7  2.1 
Mobile telephone services  814  900  997  1,130  1,234  1,326  10.6  10.8  13.4  9.2  7.4 
Switched data and  leased line services  217  270  391  464  524  581  24.2  44.8  18.7  13.0  10.8 
CaTV services  215  251  302  367  459  552  16.9  20.0  21.7  25.0  20.2 
Telecom services  3,637  3,874  4,159  4,486  4,811  5,108  6.5  7.4  7.9  7.3  6.2 
Total telecom  4,680  4,985  5,309  5,647  6,003  6,330  6.5  6.5  6.4  6.3  5.5 
Total ICT  10,303  11,303  11,938  12,757  13,680  14,677  9.7  5.6  6.9  7.2  7.3 European Information  Technology ObsetvatOJy · EITO 98 
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Switzerland  1994  1995  1996  1997  1998  1999 
1995/94  1996/95  1997/96  1998/97  1999/98 
%  %  %  %  % 
Total  server  828  813  924  1,031  U67  1,283  - 1.8  13.8  11.6  13.1  9.9 
Unix servers  130  182  286  338  403  455  40.2  57.2  18.3  19.1  13.1 
NT servers  6  21  44  86  129  170  265.5  105.5  95.8  49.2  31.8 
Other servers  402  309  298  314  307  295  -23.2  -3.7  5.5  - 2.0  -4.2 
Server add-ons  290  300  297  293  328  363  3.7  -1.2  - 1.3  11.9  10.7 
Workstations  149  166  154  134  121  120  11.7  -7.5  -12.5  -10.1  -0.7 
PCs  1,081  1,162  1,193  1,243  1,291  1,294  7.5  2.7  4.2  3.8  0.3 
portable  241  296  316  330  344  361  22.8  6.8  4.4  4.2  5.0 
desktop  840  866  877  913  947  933  3.1  1.2  4.1  3.7  -1.4 
PC/workstation add-ons  297  352  375  386  423  470  18.5  6.6  2.8  9.7  ll.O 
PC  printers  178  215  235  237  251  266  20.5  9.4  0.9  5.6  6.2 
Other add-ons  I 19  137  140  148  172  203  15.4  2.1  5.9  16.2  18.0 
Computer hardware  2,355  2,493  2,646  2,794  3,002  3,167  5.9  6.2  5.6  7.4  5.5 
Copiers  109  110  112  112  110  105  1.2  1.6  - 0.1  - 1.8  -4.0 
Other ortice equipment  211  21 I  210  207  213  214  - 0.3  -0.0  - 1.5  2.5  0.9 
Office equipment  320  320  322  319  322  320  0.2  0.5  - 1.0  1.0  -0.7 
LAN  hardware  93  130  155  185  213  234  39.9  19.2  19.7  15.1  9.9 
Other data communications  30  31  31  31  30  28  4.1  2.0  -1.7  - 4.2  -5.3 
Data communications hardware  122  161  186  216  243  262  31.3  15.9  16.1  12.4  8.0 
IT hardware  2,797  2,974  3,155  3,330  3,567  3,749  6.3  6.1  5.5  7.1  5.1 
Systems software  545  613  674  733  800  907  12.5  10.1  8.7  9.1  13.4 
Application software  546  612  678  742  844  981  12.2  10.7  9.4  13.8  16.2 
Software products  1,091  1,225  1,352  1,475  1,644  1,888  12.3  10.4  9.1  11.5  14.9 
Consulting  260  273  289  300  319  337  5.1  5.8  4.0  6.1  5.9 
Implementation  624  671  759  830  989  1,184  7.5  13.2  9.4  19.1  19.7 
Operations management  959  983  1,015  1,089  1,168  1,316  2.5  3.3  7.3  7.3  12.6 
Support services  600  603  627  647  674  710  0.5  4.0  3.2  4.2  5.3 
Services  2,443  2,530  2,690  2,867  3,150  3,547  3.6  6.4  6.6  9.9  12.6 
Software and services  3,533  3,755  4,043  4,341  4,794  5,435  6.3  7.7  7.4  10.4  13.4 
Total  IT market  6,330  6,728  7,197  7,671  8,360  9,185  6.3  7.0  6.6  9.0  9.9 
Switching  328  300  271  248  235  224  - 8.4  -9.7  - 8.7  - 5.0  -4.9 
Transmission  285  295  294  301  312  321  3.7  -0.4  2.4  3.5  3.0 
Mobile communications infrastructure  79  81  82  85  87  90  2.4  2.1  2.8  2.3  4.6 
Public network equipment  691  676  647  633  633  635  - 2.2  -4.2  - 2.2  0.0  0.3 
PABX  and  key  systems  104  102  100  98  98  98  - 1.6  -1.8  - 2.0  0.0  -0.0 
Telephone sets  204  221  231  238  245  254  8.2  4.6  3.0  3.1  3.5 
Mobile terminal equipment  81  82  85  91  102  108  1.9  3.3  7.3  11.7  6.2 
Other terminal equipment  121  129  144  167  194  223  6.6  11.4  16.1  16.2  15.0 
Private network equipment  510  534  560  594  639  683  4.8  4.8  6.1  7.6  6.9 
Telecom equipment  1,201  1,210  1,207  1,228  1,273  1,318  0.8  -0.2  1.7  3.7  3.6 
Telephone services  3,662  3,414  3,181  3,292  3,397  3,499  - 6.7  -6.8  3.5  3.2  3.0 
Mobile telephone services  233  360  554  727  855  940  54.4  53.6  31.3  17.6  9.9 
Switched data and  leased  line services  414  564  905  1,016  1,112  1,196  36.3  60.5  12.2  9.5  7.5 
CaTV services  303  395  462  521  568  620  30.3  17.0  12.6  9.2  9.1 
Telecom services  4,612  4,734  5,102  5,556  5,933  6,255  2.6  7.8  8.9  6.8  5.4 
Total telecom  5,813  5,944  6,310  6,783  7,206  7,574  2.3  6.2  7.5  6.2  5.1 
TotaiiCT  12,143  12,672  13,507  14,454  15,566  16,758  4.4  6.6  7.0  7.7  7.7 Part Three· EITO 98  Sraristica/ Outlook 
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United Kingdom  1994  1995  1996  1997  1998  1999 
1995/94  1996/95  1997/96  1998/97  1999/98 
%  %  %  %  % 
Total server  3,655  3,672  3,830  4,264  4,782  5,276  0.5  4.3  11.3  12.1  10.3 
Unix servers  823  965  911  986  1.118  1,281  17.3  -5.6  8.2  13.3  14.6 
NT servers  20  82  188  363  543  677  313.4  127.8  93.4  49.3  24.8 
Other servers  1,476  1,268  1,324  1,379  1,457  1,499  -14.1  4.4  4.2  5.6  2.9 
Server add-ons  1,336  1,357  1,408  1,535  1,665  1,819  1.5  3.7  9.1  8.4  9.3 
Workstations  403  469  483  425  389  384  16.3  2.9  -12.0  -8.6  -1.2 
PCs  4,109  4,775  5,551  5,992  6,427  6,770  16.2  16.3  7.9  7.3  5.3 
portable  1.008  1,154  1.467  1,592  1,720  1,916  14.4  27.1  8.5  8.1  11.4 
desktop  3,100  3,621  4,084  4,400  4,707  4,854  16.8  12.8  7.7  7.0  3.1 
PC/workstation add-ons  1,235  1,409  1,513  1,622  1,855  2,075  14.1  7.4  7.2  14.3  11.9 
PC  printers  788  902  963  999  1,112  1,228  14.5  6.7  3.7  11.4  10.4 
Other add-ons  446  507  550  624  742  847  13.6  8.6  13.3  19.0  14.1 
Computer hardware  9,402  10,326  11,378  12,303  13,452  14,505  9.8  10.2  8.1  9.3  7.8 
Copiers  827  845  846  840  822  787  2.1  0.2  - 0.7  -2.1  -4.2 
Other office equipment  778  775  763  781  796  787  - 0.4  -1.5  2.3  1.9  -1.1 
Office equipment  1,605  1,620  1,610  1,621  1,618  1,575  0.9  -0.6  0.7  -0.2  -2.7 
LAN  hardware  707  904  1,136  1,327  1,514  1.635  27.8  25.7  16.8  14.1  7.9 
Other data communications  444  423  407  417  415  391  - 4.8  -3.8  2.5  -0.6  -5.6 
Data communications hardware  1,151  1,327  1,543  1,744  1,929  2,026  15.3  16.3  13.0  10.6  5.0 
IT hardware  12,158  13,272  14,531  15,668  16,999  18,106  9.2  9.5  7.8  8.5  6.5 
Systems software  2,252  2,506  2,755  3,100  3,467  3,940  11.3  9.9  12.5  11.8  13.6 
Application software  2,099  2,313  2.558  2,908  3,282  3,851  10.2  10.6  13.7  12.9  17.3 
Software products  4,351  4,820  5,313  6,008  6,749  7,790  10.8  10.2  13.1  12.3  15.4 
Consulting  564  688  820  933  1,026  1,150  22.1  19.1  13.8  9.9  12.1 
Implementation  1,758  2,083  2,309  2,835  3,487  4,185  18.5  10.9  22.8  23.0  20.0 
Operations management  3,073  3,263  3,379  3,665  3,947  4,379  6.2  3.6  8.5  7.7  10.9 
Support services  2,304  2,333  2,330  2,380  2,448  2,529  1.3  -0.1  2.2  2.8  3.3 
Services  7,698  8,367  8,838  9,814  10,908  12,244  8.7  5.6  11.0  11.2  12.2 
Software and services  12,049  13,187  14,151  15,822  17,657  20,034  9.4  7.3  11.8  11.6  13.5 
Total IT market  24,207  26,459  28,682  31,490  34,656  38,140  9.3  8.4  9.8  10.1  10.1 
Switching  702  698  698  707  709  715  - 0.5  -0.1  1.3  0.4  0.8 
Transmission  468  494  500  51 I  516  522  5.7  1.2  2.2  1.0  1.2 
Mobile communications inl'rastructure  410  468  483  505  528  540  14.1  3. 1  4.7  4.4  2.3 
Public network equipment  1,580  1,661  1,681  1,723  1,753  1,777  5.1  1.2  2.6  1.7  1.4 
PABX  and  key systems  463  445  428  414  401  389  - 4.0  -3.7  - 3.3  -3.2  -3.0 
Telephone sets  486  526  568  603  612  624  8.3  8.0  6.1  l.5  2.0 
Mobile terminal equipment  695  722  665  608  572  535  4.0  -8.0  - 8.5  -6.1  -6.3 
Other terminal equipment  630  733  893  1,082  1,201  1,340  16.4  21.8  21.2  11.0  11.5 
Private network equipment  2,273  2,426  2,554  2,707  2,786  2,888  6.7  5.3  6.0  2.9  3.7 
Telecom equipment  3,853  4,087  4,234  4,431  4,539  4,666  6.1  3.6  4.6  2.4  2.8 
Telephone services  12,058  12,323  12,600  12,906  13,248  13,581  2.2  2.3  2.4  2.7  2.5 
Mobile  telephone services  1,624  2,789  3.657  4,136  4,550  4,868  71.7  31.1  13.1  10.0  7.0 
Switched data and leased  line services  2,062  2,796  3,956  4,463  4,849  5,184  35.6  41.5  12.8  8.6  6.9 
CaTV services  188  370  672  867  1,091  1,349  96.9  81.5  29.0  25.9  23.6 
Telecom services  15,932  18,279  20,886  22,372  23,73X  24,982  14.7  14.3  7.1  6.1  5.2 
Total telecom  19,785  22,365  25,120  26,803  28,277  29,648  13.0  12.3  6.7  5.5  4.8 
TotaliCT  43,992  48,824  53,802  58,293  62,933  67,788  11.0  10.2  8.3  8.0  7.7 European Information Technology Observatory · EITO 98 
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Hungary  1994  1995  1996  1997  1998  1999  1995/94  1996/95  1997/96  1998/97  1999/98 
%  %  %  %  % 
Total  server  89  65  83  82  89  107  -27.0  27.1  - 1.4  9.3  20.3 
Unix servers  25  14  23  27  28  31  -44.8  63.8  17.2  5.9  8.3 
NT servers  0  1  10  12  14  17  2900.0  754.7  17.0  20.0  22.2 
Other servers  52  36  36  30  32  43  -31.3  1.7  -17.7  7.9  34.1 
Server add-ons  12  14  13  13  14  16  20.0  - 5.6  - 2.9  9.7  11.0 
Workstations  10  7  6  8  10  II  -24.2  -16.5  32.7  22.3  9.5 
PCs  167  I3I  147  147  153  160  -21.9  12.3  0.5  4.0  4.7 
portable  19  16  18  21  24  26  -15.0  9.3  20.6  13.4  6.6 
desktop  148  114  129  I26  129  135  -22.7  I2.8  - 2.2  2.4  4.3 
PC/workstation add-ons  73  72  73  78  85  97  - 2.2  1.7  7.6  8.1  I4.7 
PC  printers  54  48  49  52  57  67  -11.6  2.5  6.5  9.1  I7.6 
Other add-ons  19  24  24  26  28  30  25.0  0.0  10.0  6.1  8.6 
Computer hardware  339  275  308  316  337  376  -19.0  12.3  2.3  6.8  11.5 
Copiers  38  37  36  39  42  45  - 0.8  - 2.9  6.3  7.7  8.9 
Other otllcc equipment  12  13  13  14  15  16  13.3  - 1.8  7.8  6.7  5.2 
Office equipment  50  51  50  53  57  61  2.5  - 2.6  6.7  7.5  7.9 
LAN  hardware  15  18  22  26  32  37  21.1  19.6  17.8  23.5  16.2 
Other data communications  9  11  13  14  15  16  16.7  21.4  5.9  8.3  2.6 
Data communications hardware  24  29  35  40  47  52  19.4  211.3  13.3  18.1  11.7 
IT hardware  413  355  393  408  441  489  -14.2  10.8  3.8  8.0  Il.O 
Systems software  37  42  44  47  50  55  12.8  5.7  5.9  6.7  9.6 
Application software  46  50  54  57  62  67  10.3  6.3  5.9  9.2  8.1 
Software products  83  92  98  103  112  122  11.4  6.0  5.9  8.1  8.8 
Consulting  25  25  50  54  59  63  - 3.4  101.4  9.0  8.5  8.3 
Implementation  44  70  88  104  118  136  58.7  26.7  17.8  13.6  14.6 
Operations management  12  17  30  32  40  45  38.3  78.8  6.4  23.6  12.8 
Support services  37  43  54  57  63  67  17.3  25.5  4.8  10.5  7.0 
Services  119  155  223  248  280  312  30.4  44.0  11.1  13.1  11.3 
Software and services  201  247  320  351  392  433  22.6  29.8  9.5  11.6  10.6 
Total IT market  615  602  713  759  832  923  - 2.1  18.6  6.4  9.7  10.8 European Information Technology Observatory · EITO 98 
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Russia  1994  1995  1996  1997  1998  1999 
1995/94  1996/95  1997/96  1998/97  1999/98 
%  %  %  %  % 
Total  server  162  226  204  278  354  462  39.9  - 9.8  36.4  27.3  30.6 
Unix servers  47  60  65  95  112  126  27.1  8.7  44.6  18.3  12.7 
NT servers  0  9  33  43  57  60  29150.0  259.0  31.0  30.9  5.6 
Other servers  95  127  67  95  132  210  32.9  -47.2  42.4  38.8  58.9 
Server add-ons  19  30  38  45  53  66  58.3  28.6  16.7  17.9  24.4 
Workstations  18  24  17  20  23  27  34.5  -26.2  12.9  16.8  16.4 
PCs  676  760  1,091  1,335  1,549  L824  12.4  43.6  22.4  16.0  17.8 
portable  69  76  98  106  114  130  10.3  30.2  8.0  7.4  13.8 
desktop  607  684  993  1,229  1,435  1.694  12.7  45.1  23.8  16.7  18.1 
PC/workstation add-ons  221  240  257  300  328  360  8.5  6.8  16.9  9.5  9.7 
PC printers  167  176  182  216  234  257  5.2  3.4  18.6  8.5  9.9 
Other add-ons  54  65  75  84  95  103  18.8  15.9  12.6  12.1  9.2 
Computer hardware  1,076  1,250  1,569  1,933  2,254  2,673  16.1  25.5  23.2  16.6  18.6 
Copiers  195  219  230  265  306  261  12.6  5.0  15.4  15.1  -14.7 
Other office equipment  77  84  92  108  124  140  8.2  10.4  17.1  15.3  12.7 
Office equipment  272  303  322  373  430  401  11.3  6.5  15.9  15.2  - 6.8 
LAN  hardware  68  95  112  129  143  161  40.7  17.4  15.5  10.4  13.3 
Other data communications  25  46  58  60  62  65  81.3  27.6  2.7  3.9  5.1 
Data communications hardware  93  141  170  189  205  227  51.7  20.7  11.1  8.3  10.8 
IT hardware  1,441  1,693  2,061  2,495  2,889  3,301  17.5  21.7  21.1  15.8  14.3 
Systems software  40  52  56  61  65  71  29.4  7.6  9.9  6.4  9.0 
Application software  62  85  94  101  113  127  36.7  10.2  7.6  11.7  12.6 
Software products  102  137  ISO  162  178  198  33.8  9.2  8.4  9.7  11.3 
Consulting  11  20  24  29  35  41  78.6  20.0  23.3  21.6  15.6 
Implementation  73  106  127  155  185  215  44.0  20.1  22.3  19.3  16.2 
Operations management  10  20  31  36  44  50  102.1  54.4  15.1  21.9  14.4 
Support services  71  92  99  116  129  147  30.0  7.7  16.7  11.6  14.0 
Services  165  238  281  336  394  454  43.8  18.2  19.6  17.1  15.2 
Software and services  268  375  431  499  572  652  40.0  14.9  15.7  14.7  14.0 
Total  IT market  1,709  2,068  2,492  2,994  3,461  3,953  21.0  20.5  20.1  15.6  14.2 European Information Technology Observatory · EITO 98 
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~ 
1995/94  1996/95  1997/96  1998/97  1999/98 
EU  '  ~  1994  1995  1996  1997  1998  1999  %  %  %  %  % 
Total server  19,202  19,285  19,690  21,269  22,902  24,470  0.4  2.1  8.0  7.7  6.8 
Unix servers  3,576  4,384  4,532  4,840  5,211  5,594  22.6  3.4  6.8  7.7  7.4 
NT servers  80  394  834  1,593  2,359  3,056  391.2  111.8  91.1  48.1  29.6 
Other servers  8.551  7,429  7,052  7,155  7,193  7,158  -13.1  -5.1  1.5  0.5  -0.5 
Server add-ons  6,995  7,078  7,272  7,682  8,139  8,661  1.2  2.7  5.6  6.0  6.4 
Workstations  2,435  2,717  2,674  2,370  2,195  2,131  11.6  -1.6  -U.4  -7.3  -3.0 
PCs  19,515  22,956  25,188  27,250  29,256  31,178  17.6  9.7  8.2  7.4  6.6 
portable  4,105  4,894  5,788  6,368  6,976  7,742  19.2  18.3  10.0  9.5  11.0 
desktop  15,410  18,063  19,400  20,882  22,280  23,436  17.2  7.4  7.6  6.7  5.2 
PC/workstation add-ons  6,780  7,913  8,544  9,239  10,175  11,107  16.7  8.0  8.1  10.1  9.2 
PC printers  4,566  5,323  5,674  5,969  6,370  6,735  16.6  6.6  5.2  6.7  5.7 
Other add-ons  2,213  2,591  2,870  3,269  3,805  4,372  17.1  10.8  13.9  16.4  14.9 
Computer hardware  47,931  52,872  56,096  60,128  64,528  68,886  10.3  6.1  7.2  7.3  6.8 
Copiers  4,919  5,015  5,062  5,124  5,187  5,134  1.9  1.0  1.2  1.2  -1.0 
Other office equipment  3,824  3,815  3,748  3,765  3,797  3,777  - 0.2  -1.8  0.5  0.8  -0.5 
Office equipment  8,743  8,830  8,810  8,889  8,983  8,911  1.0  -0.2  0.9  1.1  -0.8 
LAN  hardware  2,679  3,264  3,972  4,643  5,302  5,825  21.8  21.7  16.9  14.2  9.9 
Other data communications  1,376  1,378  1,364  1,402  1,413  1,375  0.1  -1.0  2.7  0.8  -2.7 
Data communications hardware  4,055  4,642  5,337  6,044  6,715  7,200  14.5  15.0  13.3  11.1  7.2 
IT hardware  60,729  66,343  70,243  75,062  80,226  84,998  9.2  5.9  6.9  6.9  5.9 
Systems software  12,342  13,372  14,368  15,565  16,951  18,711  8.3  7.4  8.3  8.9  10.4 
Application software  11,950  13,229  14,536  16,046  17,839  20,316  10.7  9.9  10.4  11.2  13.9 
Software products  24,292  26,600  28,903  31,611  34,790  39,027  9.5  8.7  9.4  10.1  12.2 
Consulting  3,855  4,291  4,814  5,450  6,162  6,888  11.3  12.2  13.2  13.1  11.8 
lmplemen tation  12,941  14,185  15,522  17.884  21,065  24,729  9.6  9.4  15.2  17.8  17.4 
Operations management  15,261  16,122  17,248  18,934  21,199  24,399  5.6  7.0  9.8  12.0  15.1 
Support services  14.551  14,432  14,526  14,781  15,156  15,672  - 0.8  0.7  1.8  2.5  3.4 
Senices  46,607  49,029  52,110  57,049  63,581  71,687  5.2  6.3  9.5  11.4  12.7 
Software and sen'ices  70,900  75,630  81,014  88,660  98,371  110,714  6.7  7.1  9.4  11.0  12.5 
Total IT market  131,629  141,973  151,256  163,721  178,597  195,712  7.9  6.5  8.2  9.1  9.6 
Switching  7,202  6,608  6,297  5,942  5,398  5,260  - 8.2  -4.7  - 5.6  -9.2  -2.5 
Transmission  3,298  3,338  3,362  3,380  3,603  3,787  1.2  0.7  0.6  6.6  5.1 
Mobile communications infrastructure  1,905  2,493  2,817  3,278  3,817  4,372  30.9  13.0  16.4  16.5  14.5 
Public network equipment  12,405  12,440  12,475  12,600  12,818  13,418  0.3  0.3  1.0  1.7  4.7 
PABX and key systems  2,984  2,998  3,031  2,980  3,028  3,079  0.4  1.1  - 1.7  1.6  1.7 
Telephone sets  4,033  4,305  4,556  4,719  4,920  5,ll2  6.7  5.8  3.6  4.3  3.9 
Mobile terminal equipment  2,531  2,946  3,308  3.605  3,803  4,014  16.4  12.3  9.0  5.5  5.5 
Other terminal equipment  3,424  3,800  4,348  4.996  5,637  6,336  11.0  14.4  14.9  12.8  12.4 
Pri~ ·ate network equipment  12,973  14,048  15,243  16,301  17,389  18,541  8.3  8.5  6.9  6.7  6.6 
Telecom equipment  25,378  26,488  27,719  28,901  30,207  31,960  4.4  4.6  4.3  4.5  5.8 
Telephone services  86,208  89,681  90,603  93,303  96,105  98,841  4.0  1.0  3.0  3.0  2.8 
Mobile telephone services  8,396  12,826  18,484  23,382  28,182  32,003  52.8  44.1  26.5  20.5  13.6 
Switched data and leased line services  10,941  13,850  17,597  20,734  23,545  25,935  26.6  27.0  17.8  13.6  10.2 
CaTV services  3,050  3,805  4,557  5,156  5,826  6,636  24.7  19.8  13.1  13.0  13.9 
Telecom semces  108,596  120,162  131,241  142,575  153,658  163,415  10.7  9.2  8.6  7.8  6.4 
Thtal telecom  133,973  146,650  158,960  171,477  183,864  195,375  9.5  8.4  7.9  7.2  6.3 
TotallCf  265,602  288,623  310,216  335,198  362,461  391,087  8.7  7.5  8.1  8.1  7.9 European h?fcnmation Technology Observat01y · E ITO 98 
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Western Europe  1994  1995  1996  1997  1998  1999 
1995/94  1996/95  1997/96  1998/97  1999/98 
%  %  %  %  % 
lotal server  20,254  20,309  20,886  22,635  24,451  26,180  0.3  2.8  8.4  8.0  7.1 
Unix servers  3,751  4,620  4,878  5,246  5,689  6,134  23.2  5.6  7.5  8.5  7.8 
NT  servers  88  426  903  1,728  2,559  3,319  381.8  112.1  91.4  48.1  29.7 
Other servers  9,050  7,807  7,442  7,567  7,603  7,555  -13.7  -4.7  1.7  0.5  -0.6 
Server add-ons  7.364  7,457  7,663  8,094  8,599  9,172  1.3  2.8  5.6  6.2  6.7 
Workstations  2,634  2,935  2,879  2,550  2,359  2,291  11.4  -1.9  -11.4  -7.5  -2.9 
PCs  21,100  24,773  27,082  29,243  31,298  33,198  17.4  9.3  8.0  7.0  6.1 
portable  4,447  5,308  6,236  6,841  7,465  8,250  19.4  17.5  9.7  9.1  10.5 
desktop  16,653  19,464  20,846  22,402  23,833  24,948  16.9  7.1  7.5  6.4  4.7 
PC/workstation add-ons  7,209  8,428  9,097  9,830  10,825  11,820  16.9  7.9  8.1  10.1  9.2 
PC  printers  4,822  5,634  6,011  6,324  6,749  7,135  16.8  6.7  5.2  6.7  5.7 
Other add-ons  2,387  2,795  3,086  3,506  4,076  4,685  17.1  10.4  13.6  16.3  15.0 
Computer hardware  51,198  56,445  59,944  64,258  6X,932  73,490  10.2  6.2  7.2  7.3  6.6 
Copiers  5,098  5,190  5,237  5,300  5,359  5,300  1.8  0.9  1.2  1.1  -1.1 
Other ollice equipment  4,108  4,098  4,028  4,043  4,082  4,066  - 0.3  -1.7  0.4  1.0  -0.4 
Office equipment  9,206  9,287  9,265  9,343  9,441  9,366  0.9  -0.2  0.8  1.l  -0.8 
LAN  hardware  2,828  3,477  4,229  4,942  5,637  6,185  23.0  21.6  16.9  14.1  9.7 
Other data communications  1,440  1,445  1,434  1,473  1,484  1,444  0.3  -0.8  2.7  0.8  -2.7 
Data communications hardware  4,268  4,922  5,663  6,414  7,121  7,629  15.3  15.1  13.3  11.0  7.1 
IT hardware  64,672  70,654  74,872  80,015  85,494  90,484  9.2  6.0  6.9  6.8  5.8 
Systems software  13,086  14.196  15,271  16,560  18,054  19.972  8.5  7.6  8.4  9.0  10.6 
Application software  12.700  14,054  15.445  17,047  18,980  21,649  10.7  9.9  10.4  11.3  14.1 
Software products  25,787  28,251  30,716  33,607  37,034  41,621  9.6  8.7  9.4  10.2  12.4 
Consulting  4,221  4,678  5,229  5,890  6,638  7,402  10.8  11.8  12.6  12.7  11 .5 
Implementation  13,931  15,248  16,707  19,185  22,599  26,549  9.5  9.6  14.8  17.8  17.5 
Operations management  16,470  17.369  18,548  20,339  22,734  26,141  5.5  6.8  9.7  11.8  15.0 
Support services  15,434  15,318  15,439  15,717  16,124  16,688  - 0.7  0.8  1.8  2.6  3.5 
Services  50,056  52,613  55,922  61,132  68,095  76,781  5.1  6.3  9.3  11.4  12.8 
Software and services  75,842  80,864  86,638  94,739  105,129  118,402  6.6  7.1  9.3  11.0  12.6 
Total IT market  140,514  151,517  161,510  174,753  190,622  208,886  7.8  6.6  8.2  9.1  9.6 
Switching  7,642  7,016  6,670  6,286  5,726  5,577  - 8.2  -4.9  - 5.8  -8.9  -2.6 
Transmission  3,680  3,734  3,756  3,785  4,026  4.225  1.5  0.6  0.8  6.4  4.9 
Mobile communications infrastructure  2,027  2,621  2,948  3,415  3,964  4,528  29.3  12.5  15.8  16.1  14.2 
Public network equipment  13,349  13,372  13,374  13,486  13,716  14,330  0.2  0.0  0.8  1.7  4.5 
PABX  and  key  systems  3.120  3,131  3,162  3.109  3,157  3,208  0.4  1.0  - 1.7  1.5  1.6 
Telephone sets  4,299  4,591  4,859  5,033  5.244  5,448  6.8  5.8  3.6  4.2  3.9 
Mobile terminal equipment  2,729  3,133  3,484  3,783  3,991  4,208  14.8  11.2  8.6  5.5  5.4 
Other terminal equipment  3,590  3,977  4,547  5,229  5,909  6,651  10.8  14.3  15.0  13.0  12.6 
Private network equipment  13,738  14,H33  16,052  17,154  18,301  19,515  8.0  8.2  6.9  6.7  6.6 
Telecom equipment  27,087  28,204  29,425  30,639  32,017  33,845  4.1  4.3  4.1  4.5  5.7 
Telephone services  91.164  94,473  95,246  98,090  101,030  103,901  3.6  0.8  3.0  3.0  2.8 
Mobile telephone services  8,895  13,570  19,525  24,674  29,655  33,603  52.6  43.9  26.4  20.2  13.3 
Switched data and  leased line services  11,433  14.549  18,779  22,067  25,004  27,503  27.3  29.1  17.5  13.3  10.0 
CaTV services  3,394  4,245  5,073  5,738  6,463  7,333  25.1  19.5  13.1  12.6  13.5 
Telecom services  114,886  126,837  138,623  150,569  162,152  172,340  10.4  9.3  8.6  7.7  6.3 
Total telecom  141,973  155,042  168,048  181,208  194,169  206,185  9.2  8.4  7.8  7.2  6.2 
Total ICf  282,487  306,559  329,559  355,962  384,792  415,071  8.5  7.5  H.O  8.1  7.9 Part Three · EITO 98  Statistical Outlook 
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Eastern Europe  1994  1995  1996  1997  1998  1999 
1995/94  1996/95  1997/96  1998/97  1999/98 
%  %  %  %  % 
Total server  481  545  591  661  789  952  13.2  8.5  11.9  19.3  20.6 
Unix servers  163  185  202  234  264  293  13.1  9.7  15.6  12.8  11.0 
NT servers  0  15  71  90  114  128  11094.1  372.0  26.7  26.7  12.7 
Other servers  257  267  227  235  289  385  3.6  -14.7  3.3  22.9  33.4 
Server add-ons  61  79  90  103  123  145  29.9  14.8  13.6  19.7  18.0 
Workstations  45  59  55  62  70  77  30.1  - 5.5  12.5  12.5  10.7 
PCs  1,387  1,540  2,035  2,376  2.686  3,074  11.0  32.1  16.8  13.0  14.4 
portable  158  188  244  261  282  317  19.2  29.9  6.8  8.3  12.3 
desktop  1,230  1,352  1.791  2,115  2,404  2,757  10.0  32.4  18.1  13.6  14.7 
PC/workstation add-ons  508  582  603  667  721  796  14.5  3.6  10.7  8.2  10.4 
PC printers  379  427  434  482  517  573  12.8  1.6  11.0  7.3  10.8 
Other add-ons  129  154  168  185  204  223  19.5  8.9  9.8  10.5  9.4 
Computer hardware  2,421  2,725  3,283  3,766  4,267  4,899  12.5  20.5  14.7  13.3  14.8 
Copiers  332  366  385  436  493  467  10.2  5.4  13.0  13.1  -5.3 
Other otlice equipment  139  153  170  190  212  234  9.9  10.6  12.3  11.2  10.3 
Office equipment  471  519  555  626  704  700  10.2  7.0  12.8  12.5  -0.6 
LAN  hardware  177  232  274  314  365  418  31.0  18.2  14.9  16.2  14.3 
Other data communications  64  92  Ill  116  123  131  44.4  20.2  4.6  6.1  6.5 
Data communications hardware  241  324  385  430  488  549  34.6  18.8  11.9  13.5  12.3 
IT hardware  3,133  3,568  4,223  4,823  5,459  6,148  13.9  18.4  14.2  13.2  12.6 
Systems software  176  208  236  261  288  318  17.9  13.2  11.0  10.2  10.3 
Application software  199  253  300  338  376  414  27.4  18.7  12.6  11.3  10.2 
Software products  375  461  536  599  664  732  22.9  16.2  11.9  10.8  10.2 
Consulting  84  100  183  203  242  271  18.4  83.1  11.0  19.1  12.3 
Implementation  292  431  529  619  729  847  47.4  22.8  17.0  17.8  16.1 
Operations management  63  90  164  183  210  240  42.5  82.2  11.5  14.4  14.4 
Support services  184  264  325  360  400  442  43.1  23.2  10.8  11.1  10.4 
Services  624  884  1,201  1,365  1,580  1,799  41.7  35.8  13.7  15.8  13.9 
Software and services  999  1,345  1,736  1,964  2,245  2,531  34.7  29.1  13.1  14.3  12.8 
Total IT market  4,132  4,913  5,959  6,787  7,704  8,679  18.9  21.3  13.9  13.5  12.7 
Total Telecom  6,246  6,238  7,036  8,230  9,089  9,719  0.6  12.0  17.0  10.4  6.9 
Total ICT  10,378  11,196  12,995  15,017  16,793  18,398  7.9  16.1  15.6  ll.8  9.6 European lnf(JJmation  Technology Observatmy · EJTO 98 
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Austria  1994  1995  1996  1997  1998  1999  1995/94  1996/95  1997/96  1998/97  1999/98 
%  %  %  %  % 
Unix servers  2,336  3,514  3,819  4,150  4,270  4,390  50.4  8.7  8.7  2.9  2.8 
NT servers  279  911  2,611  4,920  6,580  7,170  227.0  186.6  88.5  33.7  9.0 
Other servers  3,823  4,232  6,921  8,827  9,043  9,287  10.7  63.5  27.5  2.4  2.7 
Workstations  3,181  3,694  3,406  3,474  3,557  3,636  16.1  - 7.8  2.0  2.4  2.2 
PCs  323,317  392,255  360,346  387,882  407,919  439,134  21.3  - 8.1  7.6  5.2  7.7 
portable  46,000  50,600  51,881  59,653  61,431  69,420  10.0  2.5  15.0  3.0  13.0 
desktop  277,317  341,655  308,465  328,229  346,488  369,714  23.2  - 9.7  6.4  5.6  6.7 
PC printers  224,077  263,914  315,169  373,445  425,834  479,446  17.8  19.4  18.5  14.0  12.6 
Typewriters  24,745  20,926  17,755  14,417  11,694  9,805  -15.4  -15.2  -18.8  -18.9  -16.2 
Calculators  418,666  426,309  434,213  441,987  451,367  460,033  1.8  1.9  1.8  2.1  1.9 
Copiers  21,221  21,860  22,834  23,413  23,902  24,698  3.0  4.5  2.5  2.1  3.3 
LAN cards  108,000  134,000  170,000  205,000  227,000  263,000  24.1  26.9  20.6  10.7  15.9 
Belgium/  1994  1995  1996  1997  1998  1999  1995/94  1996/95  1997/96  1998/97  1999/98 
Luxembourg  %  %  %  %  % 
Unix servers  2,506  4,227  4,821  4,950  4,950  4,950  68.7  14.0  2.7  0.0  0.0 
NT servers  458  1,892  3,980  7,250  7,300  7,300  313.4  110.3  82.2  0.7  0.0 
Other servers  5,900  6,949  8,739  11,394  11,379  11,379  17.8  25.8  30.4  -0.1  0.0 
Workstations  5,455  6,289  5,777  5,916  6,058  6,252  15.3  -8.1  2.4  2.4  3.2 
PCs  304,132  354,379  383,640  424,199  466,589  489,221  16.5  8.3  10.6  10.0  4.9 
portable  54,666  57,465  64,654  82,094  88,028  88,297  5.1  12.5  27.0  7.2  0.3 
desktop  249,466  296,914  318,987  342,105  378,560  400,924  19.0  7.4  7.2  10.7  5.9 
PC printers  268,146  305,225  369,156  434,092  480,442  525,589  13.8  20.9  17.6  10.7  9.4 
Typewriters  43,129  40,714  38,159  35,787  33,195  31,227  -5.6  -6.3  -6.2  -7.2  -5.9 
Calculators  569,895  590,228  614,993  640,042  664,277  688,344  3.6  4.2  4.1  3.8  3.6 
Copiers  34,692  35,664  36,612  37,439  38,771  39,845  2.8  2.7  2.3  3.6  2.8 
LAN cards  201,000  253,000  300,000  384,000  442,000  501,000  25.9  18.6  28.0  15.1  13.3 
Denmark  1994  1995  1996  1997  1998  1999  1995/94  1996/95  1997/96  1998/97  1999/98 
%  %  %  %  % 
Unix servers  1,654  2,545  2,552  2,400  2,370  2,450  53.9  0.3  - 6.0  - 1.3  3.4 
NT servers  184  1,285  2,805  5,130  6,870  7,540  599.9  118.3  82.9  33.9  9.8 
Other servers  3,378  5,658  7,324  8,805  9,034  9,258  67.5  29.4  20.2  2.6  2.5 
Workstations  2,287  2,749  2,290  2,329  2,384  2,435  20.2  -16.7  1.7  2.4  2.1 
PCs  323,317  392,255  439,146  444,578  424,842  429,982  21.3  12.0  1.2  - 4.4  1.2 
portable  46,000  50,600  62,440  69,950  69,900  73,885  10.0  23.4  12.0  - 0.1  5.7 
desktop  277,317  341,655  376,706  374,628  354,942  356,098  23.2  10.3  - 0.6  - 5.3  0.3 
PC printers  250,345  274,520  322,676  382,815  417,623  455,285  9.7  17.5  18.6  9.1  9.0 
Typewriters  24,653  22,255  19,863  17,178  14,866  13,446  -9.7  -10.7  -13.5  -13.5  -9.6 
Calculators  437,233  442,042  455,166  468,783  482,076  495,876  1.1  3.0  3.0  2.8  2.9 
Copiers  22,410  24,023  25,027  26,484  27,331  28,047  7.2  4.2  5.8  3.2  2.6 
LAN cards  203,000  234,700  280,000  309,000  316,000  334,000  15.6  19.3  10.4  2.3  5.7 Part Three · EITO 98  Statistical Outlook 
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United  1994  1995  1996  1997  1998  1999  1995/94  1996/95  1997/96  1998/97  1999/98 
Kingdom  %  %  %  %  % 
Unix servers  19,155  21,601  22,912  20,900  20,500  21,200  12.8  6.1  - 8.8  - 1.9  3.4 
NT servers  3,188  11,769  21,996  42,600  56,900  61,600  269.2  86.9  93.7  33.6  8.3 
Other servers  39,313  40,373  46,696  62,611  64,410  66,282  2.7  15.7  34.1  2.9  2.9 
Workstations  33,062  41,470  34,539  35,130  35,967  36,725  25.4  -16.7  1.7  2.4  2.1 
PCs  2,429,746  2,837,943  3,155,450  3,412,388  3,596,191  3,830,167  16.8  11.2  8.1  5.4  6.5 
portable  430,848  472,640  577,560  665,349  689,435  759,426  9.7  22.2  15.2  3.6  10.2 
desktop  2,023,356  2,365,303  2,577,890  2,747,039  2,906,756  3,070,741  16.9  9.0  6.6  5.8  5.6 
PC printers  1,573,947  1,838,815  2,439,678  2,950,981  3,299,466  3,666,800  16.8  32.7  21.0  11.8  11.1 
Typewriters  269,070  238,665  209,226  180,817  158,263  144,568  -11.3  -12.3  -13.6  -12.5  -8.7 
Calculators  3,602,037  3,648,863  3,684,065  3,707,424  3,757,021  3,802,434  1.3  1.0  0.6  1.3  1.2 
Copiers  160,053  168,056  174,447  179,051  184,750  188,072  5.0  3.8  2.6  3.2  1.8 
LAN cards  1,720,000  2,155,012  2,517,000  3,434,000  3,823,000  4,394,000  25.3  16.8  36.4  11.3  14.9 
Czech  1994  1995  1996  1997  1998  1999  1995/94  1996/95  1997/96  1998/97  1999/98 
Republic  %  %  %  %  % 
Unix servers  1,124  1,167  1,338  1,343  1,507  1,826  3.8  14.7  0.4  12.2  21.2 
NT servers  2  365  1,691  1,940  2,315  2,760  18150.0  363.3  14.7  19.3  19.2 
Other servers  2,978  4,215  3,373  3,292  3,802  4,305  41.5  -20.0  - 2.4  15.5  13.2 
Workstations  1,042  1,191  1,125  1,200  1,310  1,410  14.3  - 5.5  6.7  9.2  7.6 
PCs  180,660  208,175  235,588  246,950  264,000  298,100  15.2  13.2  4.8  6.9  12.9 
portable  25,554  27,495  30,270  26,250  28,000  30,100  7.6  10.1  -13.3  6.7  7.5 
desktop  155,106  180,680  205,318  220,700  236,000  268,000  16.5  13.6  7.5  6.9  13.6 
PC  printers  166,486  200,964  227,700  242,820  258,160  280,690  20.7  13.3  6.6  6.3  8.7 
Copiers  22,610  24,225  26,100  27,550  28,930  30,710  7.1  7.7  5.6  5.0  6.2 
LAN cards  117,429  143,641  172,148  187,565  214,919  255,238  22.3  19.8  9.0  14.6  18.8 
Hungary  1994  1995  1996  1997  1998  1999  1995/94  1996/95  1997/96  1998/97  1999/98 
%  %  %  %  % 
Unix servers  461  476  624  624  887  952  3.3  31.1  0.0  42.1  7.3 
NT servers  5  360  1,737  2,028  2,482  3,100  7100.0  382.5  16.8  22.4  24.9 
Other servers  1,689  3,249  3,669  4,140  4,662  5,748  92.4  12.9  12.8  12.6  23.3 
Workstations  690  612  536  710  870  980  -11.3  -12.4  32.5  22.5  12.6 
PCs  115,450  102,016  115,398  126,480  142,150  158,600  -11.6  13.1  9.6  12.4  11.6 
portable  9,052  6,930  7,190  8,250  9,650  10,600  -23.4  3.8  14.7  17.0  9.8 
desktop  106,398  95,086  108,208  118,230  132,500  148,000  -10.6  13.8  9.3  12.1  11.7 
PC printers  90,937  97,334  116,005  125,660  140,919  157,872  7.0  19.2  8.3  12.1  12.0 
Copiers  18,500  17,080  17,265  17,990  18,900  19,950  - 7.7  1.1  4.2  5.1  5.6 
LAN cards  64,652  53,048  56,913  61,778  70,321  99,701  -17.9  7.3  8.5  13.8  41.8 European Information Technology Observatory · EITO 98 
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EU  1994  1995  1996  1997  1998  1999  1995/94  1996/95  1997/96  1998/97  1999/98 
%  %  %  %  % 
Unix servers  97,775  117,053  123,599  121,713  118,616  114,764  19.7  5.6  - 1.5  - 2.5  -3.2 
NT servers  12,105  52,813  99,574  189,705  251,240  272,800  336.3  88.5  90.5  32.4  8.6 
Other servers  201,085  231,859  260,757  335,951  344,324  352,502  15.3  12.5  28.8  2.5  2.4 
Workstations  165,112  194,746  183,546  188,280  193,014  197,359  17.9  - 5.8  2.6  2.5  2.3 
PCs  12,214,112  14,323,147  15,547,454  17,274,929  18,815,284  20,502,565  17.3  8.5  11.1  8.9  9.0 
portable  1,790,257  2,052,506  2,344,704  2,702,439  2,976,777  3,341,483  14.6  14.2  15.3  10.2  12.3 
desktop  10,436,280  12,270,641  13,202,750  14,572,490  15,838,507  17,161,083  17.6  7.6  10.4  8.7  8.4 
PC printers  8,784,117  10,340,791  13,242,544  15,705,951  17,501,425  19,326,651  17.7  28.1  18.6  11.4  10.4 
Typewriters  2,057,440  1,857,404  1,642,238  1,446,581  1,292,835  1,199,781  -9.7  -11.6  -11.9  -10.6  -7.2 
Calculators  24,297,450  24,383,763  24,364,823  24,607,226  24,919,560  25,253,846  0.4  - 0.1  1.0  1.3  1.3 
Copiers  1,174,170  1,234,327  1,269,265  1,308,787  1,338,853  1,366,646  5.1  2.8  3.1  2.3  2.1 
LAN cards  6,664,403  8,524,399  10,212,490  12,966,256  14,704,400  17,085,142  27.9  19.8  27.0  13.4  16.2 
Western  1994  1995  1996  1997  1998  1999  1995/94  1996/95  1997/96  1998/97  1999/98 
Europe  %  %  %  %  % 
Unix servers  102,918  123,614  133,292  131,863  129,316  125,844  20.1  7.8  -1.1  - 1.9  -2.7 
NT servers  13,309  57,130  108,185  205,305  272,100  295,500  329.3  89.4  89.8  32.5  8.6 
Other servers  213,897  246,728  280,308  360,308  369,251  377,962  15.3  13.6  28.5  2.5  2.4 
Workstations  180,349  212,468  199,788  204,937  210,077  214,808  17.8  - 6.0  2.6  2.5  2.3 
PCs  12,999,700  15,231,299  16,533,234  18,321,460  19,824,095  21,517,449  17.2  8.5  10.8  8.2  8.5 
portable  1,935,493  2,225,114  2,527,714  2,901,632  3,179,358  3,551,421  15.0  13.6  14.8  9.6  11.7 
desktop  11,079,351  13,006,185  14,005,520  15,419,828  16,644,737  17,966,028  17.4  7.7  10.1  7.9  7.9 
PC printers  9,250,763  10,917,274  13,980,824  16,619,766  18,557,547  20,519,811  18.0  28.1  18.9  11.7  10.6 
Typewriters  2,141,323  1,933,483  1,713,034  1,511,505  1,352,879  1,256,002  -9.7  -11.4  -11.8  -10.5  -7.2 
Calculators  25,400,865  25,493,051  25,469,719  25,707,576  26,015,721  26,358,864  0.4  - 0.1  0.9  1.2  1.3 
Copiers  1,219,823  1,279,348  1,314,390  1,354,227  1,384,923  1,413,306  4.9  2.7  3.0  2.3  2.0 
LAN cards  7,068,403  9,029,399  10,755,490  13,613,256  15,388,400  17,833,142  27.7  19.1  26.6  13.0  15.9 
Eastern  1994  1995  1996  1997  1998  1999  1995/94  1996/95  1997/96  1998/97  1999/98 
Europe  %  %  %  %  % 
Unix servers  4,578  5,778  5,791  6,352  7,641  8,443  26.2  0.2  9.7  20.3  10.5 
NT servers  19  4,062  10,882  15,081  19,695  21,821  21278.9  167.9  38.6  30.6  10.8 
Other servers  15,363  29,063  25,009  31,900  44,697  67,431  89.2  -13.9  27.6  40.1  50.9 
Workstations  3,939  4,340  4,670  5,240  6,040  6,850  10.2  7.6  12.2  15.3  13.4 
PCs  1,229,169  1,499,404  1,805,577  2,133,285  2,414,300  2,718,480  22.0  20.4  18.1  13.2  12.6 
portable  87,681  104,842  110,443  124,355  149,900  174,480  19.6  5.3  12.6  20.5  16.4 
desktop  1,141,488  1,394,562  1,695,134  2,008,930  2,264,400  2,544,000  22.2  21.6  18.5  12.7  12.3 
PC printers  982,983  1,140,972  1,287,427  1,436,435  1,606,339  1,785,732  16.1  12.8  11.6  11.8  11.2 
Copiers  184,275  202,840  215,463  243,115  268,805  295,975  10.1  6.2  12.8  10.6  10.1 
LAN cards  515,499  626,305  751,374  904,574  1,130,112  1,447,888  21.5  20.0  20.4  24.9  28.1 360 
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8. ICT Trade Flows 
The  data  presented  on  trade  are  based  on 
the  Combined  Nomenclature,  an  international 
standard  for  such  data.  Details  concerning the 
product categories included are given at the end 
of the  statistical  section.  In general  terms,  the 
trade  data  can  be  considered  to  match  well 
but not exactly  with  the  classification  used for 
IT  and  telecommunications  hardware  through-
out  the  statistical  section.  Data  processing 
equipment,  electronic  office  equipment  and 
components and related spares are all  included. 
Semiconductor  devices  and  other  electronic 
components are not included. 
Figures  are  presented  in  current  ECU,  ac-
cording to standard valuation rules. Imports are 
generally stated at customs value or by  referen-
ce to the concept of customs value (cif); exports 
are stated at the value of the goods at the place 
and time that they leave  the statistical  area of 
the exporting member state (fob).  Data availa-
bility for this exercise has been governed by the 
framework of the European Commission's stati-
stical systems which now includes EU countries 
only. 
The  term  intra-EU  refers  to  trade  between 
member states.  Extra-EU trade  is  that between 
a  member  state  and  a  non-member  state.  It 
should be noted that intra-EU  import statistics 
are based upon the country of  consignment, and 
not necessarily on the country of origin. Table 60 
Austria 
Trade in  JCT Hardware 
(Thousand ECU) 
Table 61 
Belgium/Luxembourg 
Trade in ICT Hardware 
(Thousand ECU) 
Table 62 
Denmark 
Trade in JCT Hardware 
(Thousand ECU) 
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Austria 
Imports from EU 
Imports from other countries 
Imports total 
Exports intra-EU 
Exports extra-EU 
Exports total 
Extra-EU/intra-EU exports 
Extra-EU/intra-EU imports 
Trade balance 
EU trade balance 
Belgium/Luxembourg 
Imports intra-EU 
Imports extra-EU 
Imports total 
Exports intra-EU 
Exports extra-EU  -
Exports total 
Extra-EU/intra-EU exports 
Extra-EU/intra-EU imports 
Trade balance 
Extra-EU trade balance 
Denmark 
~ 
~ 
Imports intra-EU 
Imports extra-EU 
Imports total 
Exports intra-EU 
Exports extra-EU 
Exports total 
Extra-EU/intra-EU exports 
Extra-EU!intra-EU imports 
Trade balance 
Extra-EU trade balance 
1994 
844,591 
1,062,612 
1,907,203 
245,953 
350,602 
596,555 
142.5% 
125.8% 
-1,310,648 
- 598,638 
;;; 
1994 
1,779,553 
754,058 
2,533,611 
1,203,070 
1,003,193 
2,206,263 
83.4% 
42.4% 
-327,348 
249,135 
1994 
1,034,533 
525,029 
1,559,562 
201,857 
447,047 
648,904 
221.5% 
50.8% 
-910,658 
- 77,982 
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"'  1995  1996 
1,370,502  1,452,872 
456,486  449,985 
1,826,988  1,902,857 
299,148  274,241 
355,304  331,075 
654,452  605,316 
118.8%  120.7% 
33.3%  31.0% 
-1,172,536  -1,297,541 
-1,071,354  -1,178,631 
1995  1996 
u 
2,377,669  2,965,418 
872,183  880,897 
3,249,851  3,846,315 
1,734,824  2,197,556 
845,708  804,164 
2,580,532  3,001,719 
48.7%  36.6% 
36.7%  29.7% 
-669,320  -844,595 
- 26,475  - 76,733 
..-
1995 
Ill  1996 
1,542,801  1,618,698 
425,742  475,695 
1,968,543  2,094,393 
504,154  594,526 
269,445  249,393 
773,599  843,918 
53.4%  41.9% 
27.6%  29.4f}h 
-1,194,943  -1,250,474 
- 156,297  - 226,302 European Information Technology Observatory · EITO 98 
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Table 63 
Finland 
Trade in JCI'  Hardware 
(Thousand ECU) 
Table 64 
France 
Trade in JCI'  Hardware 
(Thousand ECU) 
Table 65 
Germany 
Trade in JCI'  Hardware 
(Thousand ECU) 7ble 66 
reece 
'ade in ICI' Hardware 
'housand ECU) 
1ble 67 
·eland 
'ade in ICI' Hardware 
r'housand ECU) 
zble 68 
aly 
-ade in ICI' Hardware 
,..,housand ECU) 
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Greece 
Imports intra-EU 
Imports extra-EU 
Imports total 
Exports intra-EU 
Exports extra-EU 
Exports total 
Extra-EU!intra-EU exports 
Extra-EU/intra-EU imports 
Trade balance 
Extra-EU trade balance 
Ireland 
Imports intra-EU 
Imports extra-EU 
Imports total 
Exports intra-EU 
Exports extra-EU 
Exports total 
Extra-EU/intra-EU exports 
Extra-EU/intra-EU imports 
Trade balance 
Extra-EU trade balance 
Italy 
Imports intra-EU 
Imports extra-EU 
Imports total 
Exports intra-EU 
Exports extra-EU 
Exports total 
Extra-EU/intra-EU exports 
Extra-EU/intra-EU imports 
Trade balance 
Extra-EU trade balance 
1994 
372,957 
135,413 
508,370 
40,055 
14,571 
54,626 
36.4% 
36.3% 
-453,744 
-120,842 
1994 
773,728 
2,055,872 
2,829,600 
3,518,890 
1,782,637 
5,301,527 
50.7% 
265.7% 
2,471,927 
-273,235 
1994 
3,348,104 
1,726,871 
5,074,975 
2,844,340 
1,381,542 
4,225,882 
48.6% 
51.6% 
-849,093 
-345,329 
Statistical Outlook 
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1995  1996 
374,208  345,773 
105,415  108,561 
479,623  454,334 
35,078  19,963 
20,417  28,284 
55,495  48,247 
58.2%  141.7% 
28.2%  31.4% 
-424,128  -406,087 
- 84,998  - 80,277 
1995  1996 
1,201,035  1,436,944 
2,942,843  2,955,694 
4,143,878  4,392,639 
5,667,386  6,205,610 
1,797,309  2,309,150 
7,464,696  8,514,760 
31.7%  37.2% 
245.0%  205.7% 
3,320,818  4,122,121 
-1,145,534  -646,545 
1995  1996 
4,098,351  4,747,728 
1,743,065  1,990,737 
5,841,416  6,738,465 
3,191,337  3,428,687 
1,597,102  1,332,610 
4,788,438  4,761,296 
50.0%  38.9% 
42.5%  41.9% 
-1,052,978  -1,977,169 
- 145,963  - 658,128 European Information Technology Observatory · EITO 98 
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Table 69 
Netherlands 
Trade in ICI' HardwarE 
(I'housand ECU) 
Table 70 
Portugal 
Trade in /CI' Hardware 
(I'housand ECU) 
Table 71 
Spain 
Trade in ICI' Hardware 
(I'housand ECU) !ble 72 
~eden 
ade in JCT Hardware 
housand ECU) 
!ble  73 
~ 
ade in JCT Hardware 
housand ECU) 
hie 74 
j 
'Jde in ICT Hardware 
housand ECU) 
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Sweden 
Imports from  EU 
Imports from  other countries 
Imports total 
Exports intra-EU 
Exports extra-EU 
Exports total 
Extra-EU/intra-EU exports 
Extra-EU/intra-EU imports 
Trade balance 
EU trade balance 
1. UK 
Imports intra-EU 
Imports extra-EU 
Imports total 
Exports intra-EU 
Exports extra-EU 
Exports total 
Extra-EU/intra-EU exports 
Extra-EU/intra-EU imports 
Trade balance 
Extra-EU trade balance 
EU 
Imports intra-EU 
Imports extra-EU 
Imports total 
Exports intra-EU 
Exports extra-EU 
Exports total 
Extra-EU!intra-EU exports 
Extra-EU/intra-EU imports 
Trade balance 
Extra-EU trade balance 
~ 
1994 
914,057 
1,718,094 
2,632,151 
713,317 
1,266,051 
1,979,368 
177.5% 
188.0% 
-652,783 
-200,740 
1994 
6,818,219 
8,575,893 
15,394,112 
7,998,328 
5,216,541 
13,214,869 
65.2% 
125.8% 
-2,179,243 
-3,359,352 
1994 
34,211,787 
34,866,729 
69,078,516 
35,583,835 
20,786,494 
56,370,329 
58.4% 
101.9% 
-12,708,187 
-14,080,235 
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1995  1996 
2,150,316  2,394,216 
886,904  893,633 
3,037,221  3,287,849 
809,563  1,015,309 
1,327,672  1,489,389 
2,137,235  2,504,698 
164.0%  146.7% 
41.2%  37.3% 
- 899,986  - 783,151 
-1,340,753  -1,378,907 
1995  1996 
7,758,613  8,142,886 
9,069,755  10,350,017 
16,828,368  18,492,903 
10,426,364  11,423,052 
5,283,127  6,042,498 
15,709,491  17,465,549 
50.7%  52.9% 
116.9%  127.1% 
-1,118,877  -1,027,354 
-3,786,629  -4,307,520 
1995  1996 
40,714,464  49,419,872 
37,732,855  42,551,539 
78,447,319  91,971,411 
46,201,535  53,006,832 
20,005,755  24,363,089 
66,207,290  77,369,921 
43.3%  46.0% 
92.7%  86.1% 
-12,240,029  -14,601,490 
-17,727,101  -18,188,450 366 
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9. Market Structures 
and Penetration of ICT 
The  different  markets  in  Europe  certainly 
have  features  in  common,  but  equally  the 
degree  of variation  amongst  the  countries  is 
also  considerable.  The  tables  which  follow 
attempt to illustrate the degree to which Western 
European  countries  can  be  distinguished  in 
terms  of their  competitive  fabric,  and  overall 
use of IT and telecommunications. 
The market share of a leader in  a particular 
market is,  for the purposes of this study, a com-
posite  measure.  For the  hardware  market  it  is 
obtained by considering the top leaders position 
in  each  of the  hardware  products  segment  to 
assess the degree to which the market leaders in 
various  related  sectors  (from  high-end  servers 
to  personal  computers)  dominate  this  market. 
The software and services markets are  here de-
fined  in  terms  which  stress  their  independent 
structures.  For software  the market share  of a 
leader  is  obtained  by  considering  the  relative 
position  of software  suppliers  for  whom  soft-
ware  revenue  is  identifiable.  For services  it  is 
obtained  on  the  basis  of services  revenue  as 
identified  and  released  by  the  players.  Con-
sequently the leader market share  information 
is not sensitive to the balance of power between 
the traditional hardware suppliers and the inde-
pendent specialists. 
The figure on market concentration is  based 
on the  cumulative  market share  (measured on 
total IT  revenue) of the top  ten IT vendors,  in 
each year,  with the composition of the top ten 
varying each year. ble 75 
rstria 
zrket Structures 
d Penetration of!Cf 
ble 76 
lg i  urn!  Luxembourg 
uket Structures 
d Penetration of!Cf 
b/e 77 
nmark 
zrket Structures 
d Penetration of!Cf 
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Austria  1994 
Industry leader's share  Hardware  21.1% 
Software  6.0% 
Services  2.1% 
Industry concentration (top 10 vendors)  Total  IT  59.6% 
Market comparisons  IT market versus GDP  1.82% 
Per capita IT expenditure (ECU)  386 
ICT market versus GDP  3.48% 
Per capita ICT expenditure (ECU)  738 
Belgium/Luxembourg  1994 
Industry leader's share  Hardware  19.5l'l'o 
Software  3.1% 
Services  3.0% 
Industry concentration (top 10 vendors)  Total  IT  42.7% 
Market comparisons  IT market versus GOP  2.15% 
Per capita IT expenditure (ECU)  416 
ICT market versus GOP  4.10% 
Per capita ICT expenditure (ECU)  794 
Denmark  1994 
Industry leader's share  Hardware  23.7% 
Software  7.4% 
Services  4.2% 
Industry concentration (top 10  vendors)  Total  IT  53.5% 
Market comparisons  IT market versus GDP  2.60°/o 
Per capita IT expenditure (ECU)  635 
ICT market versus GDP  4.74% 
Per capita ICT expenditure (ECU)  1,158 
367 
1995  1996 
15.5%  14.4% 
6.9%  7.9% 
1.8%  1.8% 
66.3%  67.9% 
1.91%  1.96% 
418  438 
3.64%  3.80% 
796  848 
1995  1996 
16.4%  16.6% 
3.6%  3.9% 
4.3%  5.4% 
40.0%  37.8°/rl 
2.16%  2.23% 
435  462 
4.22%  4.50% 
851  932 
1995  1996 
18.2%  21.7% 
8.1%  7.8% 
5.0%  5.5% 
61.2%  58.9°/o 
2.76%  2.87% 
699  751 
4.97%  5.22% 
1,258  1,366 European Information Technology Observatory · EITO 98 
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Table 78 
Finland 
Market Structures am 
Penetration of  ICI' 
Table  79 
France 
Market Structures an 
Penetration of  ICI' 
Table 80 
Gennany 
Market Structures anc. 
Penetration of  ICI' /e  81 
y 
-kef Structures and 
etration of/G' 
/e 82 
~erlands 
'ket Structures and 
etration of  ICJ 
le 83 
way 
ket Structures and 
?tration of  ICJ 
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Italy  1994 
Industry leader's share  Hardware  33.7% 
Software  4.6% 
Services  8.1% 
Industry concentration (top  10 vendors)  Total IT  48.9% 
Market comparisons  IT market versus GDP  1.52% 
Per capita IT expenditure (ECU)  226 
ICT market versus GDP  3.76% 
Per capita ICT expenditure (ECU)  558 
Netherlands  1994 
Industry leader's share  Hardware  19.5% 
Software  2.9% 
Services  10.4% 
Industry concentration (top  10  vendors)  Total IT  47.5% 
Market comparisons  IT market versus GDP  2.56% 
Per capita IT expenditure (ECU)  474 
ICT market versus GDP  4.90% 
Per capita ICT expenditure (ECU)  905 
Norway  1994 
Industry leader's share  Hardware  15.0% 
Software  11.1 lYo 
Services  2.2% 
Industry concentration (top 10 vendors)  Total IT  40.3% 
Market comparisons  IT market versus GDP  2.41% 
Per capita IT expenditure (ECU)  587 
ICT market versus GDP  4.47% 
Per capita ICT expenditure (ECU)  1,089 
369 
1995  1996 
25.2%  16.9% 
5.0%  7.0% 
9.1%  10.0% 
51.9%  49.5% 
1.49%  1.44% 
238  249 
3.67%  3.70% 
588  638 
1995  1996 
20.8%  17.3% 
3.1%  3.0% 
12.5%  16.3% 
49.1%  45.0% 
2.66%  2.79% 
510  548 
5.12%  5.47% 
980  1,072 
1995  1996 
14.5%  15.0% 
10.5%  10.1% 
3.0%  4.3% 
58.1%  67.8% 
2.49%  2.53% 
643  695 
4.65%  4.83% 
1,202  1,327 European Information Technology Observatory · EITO 98 
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Table 84 
Spain 
Market Structures a1 
Penetration of  ICF 
Table 85 
Sweden 
Market Structures a1 
Penetration of  ICF 
Table 86 
Switzerland 
Market Structures a1 
Penetration of  ICF )/e 87 
ited Kingdom 
Tket Structures and 
1etrarion of  JCF 
1/e 88 
Capita IT 
Jenditure  ECU 
't) 
l{e 89 
%GDP 
~ht) 
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United Kingdom  1994 
Industry leader's share  Hardware  13.8% 
Software  5.1% 
Services  4.4% 
Industry concentration (top  10  vendors)  Total  IT  32.5% 
Market comparisons  IT market versus GDP  3.00% 
Per capita 1T expenditure (ECU)  416 
ICT market versus GDP  5.46% 
Per capita ICT expenditure (ECU)  756 
1994  1995  1996  1997 
Austria  386  418  438  477  Austria 
Belgium/Luxemb.  416  435  462  511  Belgium/Luxemb. 
Denmark  635  699  751  819  Denmark 
Finland  388  437  476  525  Finland 
France  447  470  499  538  France 
Germany  430  464  486  511  Germany 
Greece  64  71  76  85  Greece 
Ireland  254  271  292  321  Ireland 
Italy  226  238  249  264  Italy 
Netherlands  474  510  548  601  Netherlands 
Norway  587  643  695  760  Norway 
Portugal  99  107  117  130  Portugal 
Spain  135  145  157  173  Spain 
Sweden  639  714  745  795  Sweden 
Switzerland  900  950  1,009  1,068  Switzerland 
UK  416  453  490  536  UK 
Western Europe  368  395  421  455  Western Europe 
us  691  782  870  956  us 
Japan  595  648  713  748  Japan 
371 
1995  1996 
16.9%  13.3 % 
4.8%  5.8% 
4.9%  5.7% 
35.4%  36.4% 
3.13%  3.24lYo 
453  490 
5.77%  6.09% 
837  919 
1994  1995  1996  1997 
1.82  1.91  1.96  2.08 
2.15  2.16  2.23  2.39 
2.60  2.76  2.87  2.98 
2.28  2.37  2.50  2.65 
2.28  2.32  2.41  2.52 
2.02  2.10  2.10  2.15 
0.88  0.88  0.86  0.88 
2.08  2.04  2.04  2.08 
1.52  1.49  1.44  1.46 
2.56  2.66  2.79  2.94 
2.41  2.49  2.53  2.66 
1.32  1.32  1.36  1.42 
1.31  1.31  1.34  1.42 
3.16  3.30  3.36  3.47 
2.79  2.90  3.06  3.21 
3.00  3.13  3.24  3.38 
2.16  2.21  2.26  2.40 
3.47  3.80  4.08  4.29 
2.13  2.32  2.51  2.57 European Information Technology Observatory · EITO 98 
372 
Table 90 
Per Capita 
Telecommunications 
Expenditure ECU 
(left) 
Table 91 
Telecommunications 
%GDP 
(right) 
Table 92 
Per Capita ICF 
Expenditure ECU 
(left) 
Table 93 
ICF%GDP 
(right) • ure  /3 
~ lurion qf' 
? rage Selling Prices 
PCs,  US (ECU) 
~ 1-1999 
1 /e 94 
1/urion (/f 
'rage Selling Prices 
PCs, US (ECU 
'hange Rates 1996) 
IJ-/999 
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0  r ce Dy  mics 
4,000 
3.500 
3,000 
2,500 
2,000 
1 500 
0 
1991 
86/88 & 286 
80386SX 
80386DX 
80486SX 
80486DX 
1992 
Pentium < 100  Mhz 
Pentium  101-149  Mhz 
Pentium 150+ 
Pentium-Pro 
P7 
1991 
883 
1 109 
1,617 
2,289 
2,281 
3,664 
n.a. 
n.a. 
n.a. 
n.a. 
1993  1994 
1992  1993 
484  406 
555  445 
1.164  1,086 
1,555  1,055 
1,602  1,297 
2,422  1.828 
n.a.  3,836 
n.a.  n.a. 
n.a.  n.a. 
n.a.  n.a. 
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1995  1996 
1994  1995 
n.a.  n.a. 
n.a.  n.n.  I 
812  648 
n.a.  n.a. 
1,626  1.904 
2,221  1,858 
2,305_  1.871 
n.a.  2,261 
JUl.  2,586 
n.a.  n.a. 
Pentium < IO U Mhz  ~ 
Pentium  101-149 Mhz 
Pentium  150+ 
l'cn:ium-Pro  ' 
1'7  I 
1997 
1996  1997 
n.a.  n.a. 
n.a.  n.a. 
523  n.a. 
n.a.  n.a. 
I  ,525  n.a. 
1,766  1,094 
1,978  1,4 Ll 
2,086  1,600 
2,236  1,836 
n.a.  3,067 
373 
1998  1999 
1998  1999 
n.a.  n.a. 
n.a.  n.a. 
n.a.  n.a. 
n.a.  n.a. 
n.a.  n.a. 
n.a.  n.a. 
1,034  872  I 
1,452  1,318 
L781  1,653 
2,674  1,900 374 
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2,000 
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0 
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5,000 
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4,000 
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2,000 
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--Europe Pentium <  100 Mhz 
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1995  1996 
--Europe Pentium Pro 
--us  Pentium Pro 
1998 
1997 
1999 
Figure 14 
Convergence of 
Average Selling Prices 
.for Pentium< 100 Mh:. 
(US versus Europe), 
ECU,  1991-1997 
Figure  15 
Convergence of 
Average Selling Prices 
.fbr Pentium Pro 
(US versus Europe), 
ECU,  1995-1999 Figure 16 
Evolution ql 
Average Selling Prices 
.liH PCs, Europe (ECU), 
1991-1999 
Table 95 
Evolution qf' 
Average Selling Prices 
for PCs, Europe (ECU 
Exchange Rates 1996), 
1991-1999 
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7,000 
6,000 
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I  --86/88 &  286 
--80386SX 
I  80386DX 
--t-~-- i  --- 80486SX 
80486DX 
Pentium <  100  Mhz  -·+-------+- Pentium  101-149  \11hz 
Pentium  150+  I  I  Pentium-Pro 
I ~ 
1'7 
~-~----~-~--+----~'~-+----~-------~--~  4,000 
3,000 
2,000 
1,000 
0 
1991 
86/88 & 286 
80386SX 
80386DX 
80486SX 
80486DX 
Pentium< 100  Mhz 
1992 
Pentium  101-149  Mhz 
Pentium 150+ 
Pentium-Pro 
P7 
1993 
1991 
1,441 
2,213 
3,468 
4,252 
6,008 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
I 
1994  1995 
1992  1993  1994 
903  577  445 
1,456  1,127  980 
1,632  1,082  887 
1,873  1,433  1,180 
2,454  1,884  1,576 
n.a.  4,805  2,702 
n.a.  n.a.  n.a. 
n.a.  n.a.  n.a. 
n.a.  n.a.  n.a. 
n.a.  n.a.  n.a. 
1996  1997  1998  1999 
1995  1996  1997  1998  1999 
n.a.  n.a.  n.a.  n.a.  n.a. 
n.a.  n.a.  n.a.  n.a.  n.a. 
n.a.  n.a.  n.a.  n.a.  n.a. 
1,023  930  245  n.a.  n.a. 
1,391  I  ,291  706  n.a.  n.a. 
1,779  1,318  1,119  n.a.  n.a. 
1,857  1,606  1,446  1,247  n.a. 
n/a  1,951  1,646  2,367  2,551 
4,876  2,251  1,873  1,638  1,584 
n.a.  n.a.  n.a.  n.a.  2,045 
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Evolution qjAvemge 
Selling Price/or PC 
Network lntedace Card 
J,ttstern Europe (ECU), 
/995-2001 Table 96 
Main Lines (Thousands) 
1  Incl.  Turkey 
Table 97 
Digital Main Lines 
(Thousands) 
I  Incl. Turkey 
Part Three· EITO 98 
Appendix 
Main Lines 
France 
Germany 
Italy 
Spain 
UK 
Western Europe1 
Eastern Europe 
Total Europe 
USA 
Japan 
Rest of World 
World 
Source: EITO Task  Force 
Digital Main Lines 
France 
Germany 
Italy 
Spain 
UK 
Western Europe1 
Eastern Europe 
Total Europe 
USA 
Japan 
Rest of World 
World 
Source: EITO Task Force 
1996  1997 
33,000  34,136 
44,168  46,156 
25,259  25,913 
15,413  16,231 
30,720  31,597 
210,731  218,313 
65,043  69,402 
275,774  287,715 
165,537  171,382 
62,229  64,017 
234,789  272,417 
738,329  795,531 
1996  1997 
32,210  34,136 
36,000  45,500 
21,495  23,658 
10,381  12,027 
28,670  30,649 
176,155  199,273 
14,807  20,482 
190,962  219,755 
138,223  150,131 
60,611  64,017 
193,512  236,304 
583,308  670,207 
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1998  1999  2000  2001  CAGR in% 
1996/2001 
35,436  36,806  38,383  40,170  4.0 
47,559  49,059  50,480  52,166  3.4 
26,995  27,825  29,385  30,505  3.8 
16,861  17,542  18,273  19,056  4.3 
32,585  33,500  34,343  35,018  2.7 
226,424  234,428  243,075  251,647  3.6 
73,930  79,572  85,164  89,919  6.7 
300,354  314,000  328,239  341,566  4.4 
177,136  182,493  188,016  193,711  3.2 
66,330  68,350  70,320  72,377  3.1 
312,709  352,564  393,257  433,727  13.1 
856,529  917,407  979,832  1,041,381  7.1 
1998  1999  2000  2001  CAGR in% 
1996/2001 
35,436  36,806  38,383  40,170  4.5 
47,559  49,059  50,480  52,166  7.7 
25,824  27,787  29,385  30,505  7.3 
13,472  14,981  16,445  17,885  11.5 
32,422  33,500  34,343  35,018  4.1 
213,595  225,661  236,440  246,563  7.0 
26,130  32,294  39,194  45,664  25.3 
239,725  257,955  275,634  292,227  8.9 
162,434  174,281  184,444  191,774  6.8 
66,330  68,350  70,320  72,377  3.6 
283,009  328,524  374,077  416,856  16.6 
751,498  829,110  904,475  973,234  10.8 European Information Technology Observatory · EITO 98 
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Total Mobile  1996  1997  1998  Telephone Subscribers 
France  2,501  4,400  6,800 
Germany  5,504  8,000  11,000 
Italy  6,418  11,000  14,800 
Spain  2,996  4,800  6,500 
UK  6,810  8,700  10,900 
Western Europel  36,001  53,632  72,115 
Eastern Europe  1,509  3,600  6,258 
Total Europe  37,510  57,232  78,373 
USA  44,093  55,000  68,500 
Japan  18,167  28,000  36,000 
Rest of World  36,905  57,295  83,330 
World  136,675  197,527  266,203 
Source: EITO Task  Force 
Analogue Mobile  1996  1997  1998  Telephone  Subscribers 
France  279  100  30 
Germany  532  510  480 
Italy  3,795  3,400  3,100 
Spain  1,308  1,200  1,050 
UK  3,377  2,800  2,300 
Western Europel  12,816  11,298  9,907 
Eastern Europe  598  838  946 
Total Europe  13,414  12,136  10,853 
USA  41,393  47,000  51,500 
Japan  4,247  3,300  2,200 
Rest of  World  25,876  32,040  33,335 
World  84,930  94,476  97,888 
Source: EITO Task Force 
1999  2000 
9,500  12,500 
14,800  19,000 
18,100  21,000 
8,100  9,600 
13,300  15,900 
91,332  110,878 
9,223  12,369 
100,555  123,247 
84,000  100,000 
42,000  46,000 
113,369  146,249 
339,924  415,496 
1999  2000 
0  0 
450  420 
2,800  2,500 
850  650 
1,800  1,300 
8,412  6,893 
987  1,013 
9,399  7,906 
53,000  50,000 
1,100  0 
32,389  30,093 
95,888  87,999 
2001 
15,400 
22,900 
23,500 
11,000 
18,600 
129,463 
15,649 
145,112 
115,000 
50,000 
181,001 
491,113 
2001 
0 
370 
2,100 
450 
800 
5,284 
1,023 
6,307 
46,000 
0 
27,984 
80,291 
CAGR in% 
1996/2001 
43.8 
33.0 
29.6 
29.7 
22.3 
29.2 
59.6 
31.1 
21.1 
22.4 
37.4 
29.2 
CAGR in% 
1996/2001 
-100.0 
- 7.0 
- 11.2 
- 19.2 
- 25.0 
- 16.2 
11.3 
- 14.0 
2.1 
-100.0 
1.6 
- 1.1 
Table 98 
Total Mobile Telephone 
Subscribers (Thousands) 
1 Incl. Turkey 
Table 99 
Analogue Mobile 
Telephone  Subscribers 
(Thousands) 
I  Incl. Turkey Table 100 
Digital Mobile 
Telephone Subscribers 
(Thousands) 
I  Incl.  Turkey 
Table 101 
Total Cable TV 
Subscribers (Thousands) 
I  Incl.  Turkey 
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Digital Mobile 
Telephone Subscribers 
France 
Germany 
Italy 
Spain 
UK 
Western Europet 
Eastern Europe 
Total Europe 
USA 
Japan 
Rest of World 
World 
Source: EITO Task  Force 
Total Cable TV 
Subscribers 
France 
Germany 
Italy 
Spain 
UK 
Western Europel 
Eastern Europe 
Total Europe 
USA 
Japan 
Rest of World 
World 
Source: EITO Task  Force 
1996  1997 
2,222  4,300 
4,972  7,490 
2,623  7,600 
1,688  3,600 
3,433  5,900 
23,185  42,334 
911  2,762 
24,096  45,096 
2,700  8,000 
13,920  24,700 
11,029  25,255 
51,745  103,051 
1996  1997 
2,280  2,590 
17,700  18,500 
20  70 
1,890  1,960 
1,700  2,000 
42,733  44,925 
10,629  11,704 
53,362  56,629 
64,000  64,640 
3,220  4,290 
74,330  85,119 
194,912  210,678 
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1998  1999  2000  2001  CAGR in% 
1996/2001 
6,770  9,500  12,500  15,400  47.3 
10,520  14,350  18,580  22,530  35.3 
11,700  15,300  18,500  21,400  52.2 
5,450  7,250  8,950  10,550  44.3 
8,600  11,500  14,600  17,800  39.0 
62,208  82,920  103,985  124,179  39.9 
5,312  8,236  11,356  14,626  74.2 
67,520  91,156  115,341  138,805  41.9 
17,000  31,000  50,000  69,000  91.2 
33,800  40,900  46,000  50,000  29.1 
49,995  80,980  116,156  153,017  69.2 
168,315  244,036  327,497  410,822  51.3 
1998  1999  2000  2001  CAGR in% 
1996/2001 
2,890  3,170  3,420  3,650  9.9 
19,200  19,900  20,500  21,100  3.6 
300  410  540  690  103.0 
2,030  2,090  2,150  2,210  3.2 
2,300  2,600  2,900  3,200  13.5 
47,004  49,003  50,827  52,631  4.3 
12,439  13,120  13,744  14,324  6.1 
59,443  62,123  64,571  66,955  4.6 
64,963  65,288  65,614  65,680  0.5 
5,910  8,000  10,200  12,290  30.7 
97,013  108,613  119,741  130,592  11.9 
227,329  244,024  260,126  275,517  7.2 European Information Technology Observatory · EITO 98 
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Source: EITO Task Force 
Source: EITO Task Force 
Table 102 
Internet/Online Users 
(I'housands) 
1 Incl. Thrkey 
J Incl. Thrkey Part Three· £/TO 98 
11. Definitions 
The Statistical Section of  the EITO is based upon 
a  set of definitions  and methodologies  agreed  be-
tween  the EITO  Task Force  and JDC,  and upon  the 
European  Union  standards for  trade  statistics.  To 
better reflect and measure the latest trends in the JCT 
indust1y  the EJTO  has  undergone  some changes  in 
the  methodology  and definitions of some segments 
compared  to  past editions. All definitions  are  out-
lined below. 
Geographic coverage 
The heading European Union (EU) refers to 
Austria,  Belgium  &  Luxembourg,  Denmark, 
Finland,  France,  Germany,  Greece,  Italy,  the 
Republic of Ireland, the Netherlands, Portugal, 
Spain,  Sweden  and  the UK.  Non-EU  is  repre-
sented  by  data  on  Norway  and  Switzerland. 
Eurostat trade statistics to the end of 1994  refer 
to  the  twelve  member  EU.  Western  Europe 
includes  both  the  European  Union  states  and 
Norway and Switzerland. 
Throughout  the  statistical  section  Eastern 
Europe  is  considered  to  refer  to  the  Czech 
Republic, Hungary, Poland, Russia and Slovakia. 
The Four Tigers refer to Hong Kong, Korea, 
Singapore and Taiwan. 
Information  technology (IT) 
For the purposes of this  study  information 
technology refers to the combined industries of 
hardware  for  office  machines,  data  processing 
equipment,  data  communications  equipment 
and of software and services. 
Information and communications 
technologjes  (10") 
For the purposes of this  study  information 
and  communications technologies  refers  to  in-
formation  technology plus  telecommunications 
equipment and telecommunications services. 
Statistical Outlook 
All market values are in constant 1996 ECU, 
therefore growth is expressed in local currencies 
(without  the  effects  of  changes  in  currency 
conversions). Trade data are  reported  in  current 
ECU. 
Domestic markets 
Domestic market value  reflects  the  revenues 
paid  to  primary  vendors  and  the  value-added 
across  the distribution channels for  sale  to  the 
final customer for  office machines, DP systems, 
software  and/or  services.  For  product-specific 
definitions, see other terms below. 
Unit shipments are the unit measure of hard-
ware product sales by vendors to all distribution 
channels or to  end-users. Units are  counted as 
they leave suppliers and are not double-counted 
in  the case of original equipment manufacturer 
(OEM) relationships. 
IT user budgets  are  investigated  in  IT  user 
surveys.  As  these measure purchase  intentions 
and behaviours that vary according to  different 
geographic and time parameters, growth rates of 
IT user budgets do not match with growth rates 
of market values. 
11.1. Information Technology 
11.1.1. IT Hardware 
Computer hardware 
Server systems include CPU(s) and basic peri-
pherals  (e.g.,  data  storage  devices,  terminals, 
memory and peripherals), as well as revenue for 
new systems added to the installed base. Multi-
processor  configurations  are  counted  as  single 
systems. In the 1998  edition of the EITO Server 
Systems  value  is  reported  in  the  two  major 
components of server and add-ons. 
Server systems is  a classification used to group 
all computer systems except personal computers 
and  workstations.  "Servers"  designates  servers 
or  hosts  as  sold  in  their  initial  configuration, 
381 382 
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with frame or cabinet and all  cables, processors 
(including replacement  or upgrade processors), 
initial  memory  and  memory  embedded  in  re-
placement or upgrade processors, initial storage, 
bundled  communications  boards,  and  bundled 
operating  systems  software.  The  traditional 
classification  by  price  bands  into  large  (over 
$  1,000,000),  medium  (between  $  100,001  and 
$  1  ,000,000)  and  small  (between  $  10,000  and 
$  100,000)  servers,  has  been  replaced  by  the 
classification based on operating systems: 
Unix Servers:  All  servers  running  the  Unix 
operating system or variant; 
- NT  Servers: All servers running Windows NT; 
- Other Servers:  All  IBM  S390  servers, AS/400 
servers, Digital Open VMS, Netware servers, 
PC servers not running Unix or NT; 
- Server add-ons include: 
Add-on  storage  representing  any  storage  de-
vices  shipped  for  use  on a  high-end,  mid-
range,  or low-end  server  subsequent to  the 
acquisition and installation of the server. 
Printers:  All  printers  primarily  associated 
with hosts or exclusively with a server. 
Other server add-ons:  Primarily terminals (in-
teractive non-programmable display devices) 
and  memory  upgrades  acquired  separately 
from an initial system shipment or processor 
upgrade. 
Workstations:  Workstations  include  all  tra-
ditional  workstations.  Personal  workstations 
(based on Windows NT platforms) are included 
in  the  PC  segment.  Traditional  single-user 
workstations  have  Unix  or Open  VMS  operat-
ing  system,  usually  bundled  by  the  hardware 
manufacturer,  with  an  emphasis  on  technical, 
graphics application segments and higher levels 
of functionality  in  many  areas  (graphics  per-
formance, floating point, memory, disk storage). 
Personal computers (PCs) are general purpose, 
single-user, microprocessor based machines that 
are  capable  of supporting  attached  peripherals 
and  can  be  programmed  in  a  high  level  lan-
guage.  Board-level  products  are  excluded.  For 
microprocessor based systems that can  support 
more than one user,  the  distinction  between a 
small-scale  system and  a  personal  computer is 
based on the system's most common configura-
tion.  If a  system  is  designed  as  a  server  or is 
multi-microprocessor based,  it  is  classified as  a 
small-scale system. 
- Portables:  Portable  and  transportable  ma-
chines  are  included  in  this  category,  but 
electronic  organisers  (such  as  the  Psion 
Organiser  products)  are  not  counted.  Sub-
categories  acknowledged  include  AC-port-
ables,  battery-operated  laptops,  notebooks 
and sub-notebooks. Small hand-held products 
such  as  high-end  organisers  and  palmtops 
are excluded from the portable definition. 
Desktops:  Desktop  and  tower  machines  are 
included  in  this  category,  but  dedicated 
games machines (such as  Nintendo) are not 
included.  This  category  also  includes  per-
sonal workstations, combining Windows NT 
platforms,  the  economics  of PCs,  and  em-
phasis  on  networked  business/professional 
applications,  with  equivalent  or  slightly 
greater functionality than a PC's. 
PC Printers  include  models  designed  to  be 
attached  to  PCs,  not  sold  with  the  systems. 
These  include  dot  matrix  printers,  thermal/ 
thermal  transfer  printers,  non-impact  page 
printers, ink-jet printers and colour printers. 
Other PC add-ons  represents  expenditure  on 
PC hardware products not normally acquired in 
a  typical  initial  purchase  and  not  included  in 
other categories.  It includes memory upgrades, 
replacement  or  upgrade  monitors  and  key-
boards,  and  various  board-level  enhancements 
for  terminal  emulation,  facsimile  transmission, 
graphics enhancement, sound production. Part Three· EITO 98 
Office equipment 
Office equipment includes: 
Typewriters: Mechanical, electric 
and electronic typewriters; 
Calculators: Professional desktop, pocket 
and hand-held models; 
Copiers: Personal, digital, and colour copiers; 
Other office equipment: Duplicating equipment 
(offsets,  ink  duplicators),  cash-registers  and 
point-of-sale  systems,  document  filing  (micro-
film,  WORM  optical  disks),  other  products 
(franking,  addressing,  labelling  machines,  mail 
handling systems, etc.). 
Data  communications hardware 
Data communications hardware includes the 
LAN hardware and other data communications 
equipment markets. 
LAN hardware  is  restricted to the equipment 
for  multi-user  systems,  PCs,  or  workstations 
required  to  implement a  local  area  network;  it 
does not include software (e. g.,  specialised net-
work  operation  systems)  or servers,  which  are 
counted in  their respective software and system 
categories.  For  this  project,  LAN  connections 
that come  bundled with  a  system and/or inte-
grated  on the mother board  (e. g.,  Ethernet in 
workstations)  are  excluded  to  avoid  double 
counting with the value of systems shipments. 
The LAN  hardware category  includes LAN 
interfaces, LAN concentrators, terminal servers, 
internetwork equipment, repeaters. 
LAN inte~j'aces: Three categories are  tracked 
here: LAN cards, workstation network inter-
faces  and  multi-user  interfaces.  Value  is 
normally  assigned  on  a  per-node  basis  and 
includes  both  new  networks  and  nodes 
shipped into existing LANs. 
Statistical Outlook 
Intelligent LAN concentrators:  For this project 
are  hardware  devices  that  act  as  central 
points for  star wiring for  the nodes attached 
to  the  LAN  and  additionally  provide  net-
work  management  functionality  over  the 
physical layer. 
Terminal servers provide terminal 
connectivity to the LAN. 
- Lan Hubs 
Internetwork equipment includes bridges 
and routers. 
Other data communications hardware is  for this 
project  expressly  limited  to  hardware  and  to 
the following categories, of which it  is  the sum: 
modems digital switching equipment, communi-
cations processors and channel extenders. 
- Modems  tracked  are  restricted  to  analogue 
and  short  haul  modems,  divided  into  dial-
up  and  leased  line  segments  and  by  speed 
(14.4,  16.8-19.2,  1200,  4800  and  9600  bps); 
not counted are fibre optic, satellite, pocket, 
or broad-band modems or digital-over-voice 
(DOV)  products. 
- Multiplexers  are  devices  used  to  multiplex 
telecommunications  circuits,  using  time-
division  and  statistical  time-division  tech-
nology.  Seven market segments are tracked: 
time-division  multiplexers,  point  to  point 
T-1  TDMs, networking T-1  TDMs, T-3  multi-
plexers (aggregates of 28  DS-1  circuits), and 
statistical  TDMs; not addressed  are  coaxial 
or frequency division multiplexers or digital 
access cross-connect systems. 
- Packet switching equipment includes all  packet 
switch  nodes  to  route  data  packets  via  the 
most  efficient  available  path  and  PADS 
(Packet assemblers/disassemblers) to convert 
asynchronous  and/or  synchronous  data  to 
the relevant protocol format (e. g., X.25). 
383 
• 384 
European Information  Technology Observatory· EITO 98 
Digital  switching  equipment  includes  matrix 
switches  (designed  to  provide  local  and  re~ 
mote  patching,  switching  and  diagnostic 
functions, typically installed in data process-
ing  centres  with  two  or  more  front-end 
processors)  and data PBXs  used  to  connect 
terminals  to  computer  ports  (increasingly 
obsolescent due to  competition from  front-
end processors and local area networks). 
- Communications processors are specialised and 
customised data communication devices that 
serve  as  nodal  points  for  communications 
between  IBM  compatible  hosts  and  other 
nodes on a network. The classical communi-
cations processor was  a  front-end processor 
configured to function solely as the interface 
between  an  SNA  host  and  a  cluster  con-
troller  attached  to  3270  terminals  or  PCs 
emulating  terminals.  Alternatives  include 
remote processors configured as nodes in  an 
SNA  network  and  gateway  processors  con-
figured  to  translate  and/or  route  network 
protocols between SNA and non~SNA  nodes. 
- Cluster  controllers  are  devices  designed  to 
control  the  I/0  operations  of a  group  of 
3270-type  devices,  including  displays  and 
printers. 
Channel  extenders  are  devices  that  extend 
the  distance  over which an I/0 channel  on 
a  single  IBM  mainframe  can  communicate 
with  an  IBM-compatible  peripheral  or  an-
other IBM mainframe. 
The above computer, office, and telecommu-
nications  equipment  definitions  refer  to  what 
the  EITO  Task  Force  classifies  as  general~ 
purpose products. This equipment can be used 
for  a  variety  of applications  in  a  variety  of 
industries. 
In  addition  to  these  general  purpose  prod-
ucts,  information  technology  is  also  used  in  a 
wide  range  of  application-specific  devices. 
These  include,  but  are  not  limited  to:  retail 
point-of-sale  systems,  automatic  teller  ma-
chines,  credit  authorisation  terminals,  smart-
card  readers,  factory  data  collection  systems, 
numerical  controllers  for  manufacturing equip-
ment,  cheque  processing  equipment, computer 
assisted  publishing  systems,  and  specialised 
systems  for  the  military,  aerospace  and  other 
industries.  Taken  together  these  markets  are 
significant. 
Readers should keep  these definition  issues 
in  mind  when  working  with  this  volume  and 
other statistical  sources.  Figures from  IT  com-
panies, industry research firms and institutions, 
trade  associations,  and  governments  may  well 
include  a  mix  of general  purpose and  applica-
tion-specific  equipment,  complicating  attempts 
to make direct comparisons with the published 
EITO figures. 
11.1.2. Software Products 
Software products  are  commercially available 
packaged  programs  for  sale  or  lease  from  sys-
tems services and independent software vendors 
(ISVs).  Value  includes  the  packaged  software 
fees  plus  related  non~consulting revenue,  such 
as  fees  for  maintenance  and/  or  support.  This 
definition does not include consulting or system 
integration revenue or specially designed appli-
cation  software  solutions  added  by  turnkey 
systems  houses  (including  VARs)  to  systems 
acquired  from  a  hardware  manufacturer  or 
other  third  party.  The  primary  categories  are 
1)  systems software and utilities, 2)  application 
tools, and 3)  application solutions. 
Also,  for  this  project  the software  products 
category  includes  license  fees  partially  ear-
marked for software maintenance, services, and/ 
or support; other forms of software support are 
counted within the support services category. 
Systems  software  includes  system  infra-
structure software, as  well as  application tools. Part Three · EITO 98 
- System  infrastructure software  is  divided  into 
four  primary  categories.  System  manage-
ment  software  is  used  to  manage  the  full 
range of computing resources for  the enter-
prise. Middleware is  defined as  independent 
system software and services that distributed 
businesses use to share computing resources 
across  heterogeneous  technologies.  Server-
ware delivers capabilities to  coordinate re-
sources between distributed servers or nodes 
on the network. System-level software is the 
foundation of system software products that 
collectively  operate  the hardware  platforms 
and  communications  networks  upon  which 
business applications are built.  System-level 
software includes operating systems and sub-
systems,  networking  software  and  services, 
and system utilities. Application tools  include 
information  access  tools  and  programmer 
development  tools.  Programmer  develop-
ment  tools  are  products  that  support  the 
professional developer in the design,  devel-
opment and implementation of a variety of 
software  systems  and  solutions.  Examples 
include database engines.  4GL, AMD (ana-
lysis, modelling and design) and 3GLs. 
- Application  solutions  software  includes  con-
sumer,  commercial  and  technical  programs 
designed  to  provide  packaged  software  so-
lutions for specific problems inherent in the 
home,  industry  or  in  a  business  function. 
Such software  can  address  consumer appli-
cations,  "cross-industry"  applications  (e. g., 
accounting,  human  resource  management, 
payroll,  project  management  or  word  pro-
cessing and other office activities) or specific 
industry  applications  for  vertical  markets 
(e. g.,  banking/financial,  manufacturing, 
health care, oil and gas exploration, etc.). 
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11.1.3. Services 
Consulting:  Encompass a  broad array  of IT-
related planning and design activities that assist 
clients in making IT-related  decisions  on busi-
ness  direction  or  information  technology.  IT-
related  business  consulting  includes  corporate 
strategy assistance, process improvement, capa-
city  planning,  best  practices,  business  process 
reengineering, and change-management services 
for business; not included are consulting involv-
ing  tax,  audit,  benefits,  financial,  and/or engi-
neering issues. IT consulting includes: informa-
tion  systems  strategy  assistance,  information 
system and network planning architectural and 
supplier  assessments,  product  consulting  and 
technical  designs  for  information  technology, 
and maintenance planning. 
Implementation:  Comprise  all  activities  di-
rectly  involved  with  the  creation  of technical 
and  business  IT  solutions,  specifically  with 
procuring,  configuring,  installing,  developing, 
moving, testing and managing information tech-
nology. Implementation services also include all 
activities  involved  with  custom  application 
development and work performed on packaged 
applications.  Training  and  education  is  also 
included in  this  segment.  It includes activities 
required  for  the  transmission  of  new  be-
haviours,  skills  or actions  that can  be  used to 
begin performing job-specific tasks or improved 
performance in IT-related functions. 
Operations  Management:  Involves  taking 
responsibility  for  managing  components  of a 
client's  IT  infrastructure.  Specific  activities 
include  help-desk  services,  asset  management 
services,  systems  management,  network  man-
agement,  software  update  management,  facili-
ties  management,  back  up  and  archiving  and 
business  recovery  services.  Processing  services 
are also included under this category. 
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Support  Services:  Include  all  activities  in-
volved  with  ensuring  that  hardware,  software 
and  networking  products  are  performing  pro-
perly  as  a  service  to  clients.  Activities  include 
all  maintenance  contracts  for  hardware,  soft-
ware and networking products, as  well  as  serv-
ices such as  telephone support to  resolve prob-
lems  for  clients  and  help  with  workarounds. 
Services in this category can come as  a bundled 
package of other services or standalone. 
11.2. Telecommunications 
11.2.1.  Telecommunications Equipment 
The  market  is  classified  according  to  the 
nature of the user: 
Public network equipment 
This segment includes all  equipment used by 
carriers to provide voice/data network services. 
Switching: Local and junction switches, trunk 
switches,  telex switches,  data switches,  cellular 
radio switches. 
Transmission: Multiplexers, microwave, cross 
connects, line terminals. 
Mobile  communications  inji-astructure:  All 
types of equipment and systems used by PTO's 
in  the  build-up  of their  mobile  telecommuni-
cations networks. 
Private network equipment 
Includes all  the equipment installed at tele-
communications users premises. 
PABXs and key  .~ystems: Private telecommuni-
cations  switches  used  for  switching  incoming 
and outgoing calls. 
Telephone  sets  includes  domestic  and  busi-
ness  phones.  Mobile  terminal  devices  are  not 
included in this category. 
Mobile  equipment  (domestic  and  business): 
This segment includes mobile terminal devices: 
cordless  phones  and  GSM  hand-held  devices, 
car  phones,  CTx  and  DECT  systems,  pagers. 
Equipment used in the running of a public wire-
less network is  not included. 
Other equipment  includes domestic and busi-
ness  private  equipment not  otherwise  counted 
above.  This includes fax  machines, answering 
machines, audio conferencing, video conferenc-
ing and automatic call distribution equipment. 
11.2.2. Telecommunications Services 
Telephone services: This segment includes car-
rier  service  revenues  for  residential,  business, 
national and international voice services. 
Mobile  telephone  services:  This  segment  in-
cludes  service  revenues  from  analogue,  digital 
and telepoint mobile networks  (earphones and 
personal phones). 
Switched  data  and  leased-line  services:  This 
segment  includes  service  revenues  for  the 
following categories: 
- Private  line services:  A  private  line  is  a  fixed 
connection between two points. Private lines 
are leased to a single customer, and only the 
traffic  of that  customer  can  travel  through 
the circuit.  Tariffs  are  based on fixed  price 
per distance segment. No time or traffic re-
lated charges are made. 
- Switched data services:  This segment includes 
service  revenues  from  packet  switched  data 
networks  circuit  switched  networks,  value-
added networks and ISDN services. 
CaTV:  includes  revenues  from  basic  CaTV 
subscriber  service  providing  transmission  im-
provement  and/or  added  broadcast  channels, 
plus  revenues  from  auxiliary  CaTV  services 
(such as  pay-TV,  security services,  or shopping 
revenues)  when  provided  via  a  separate  CaTV 
network.  This  includes  revenues  from  any 
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11.3. Performance Measures 
11.3.1.  Trade Statistics 
All  trade  statistics are  presented  in  current 
ECU  and  are  based  upon  official  European 
Union  data.  All  conventions  common  in  the 
presentation  of such  statistics  have  been  ob-
served. For a full treatment of this complex area 
readers  are  referred  to  the  publications of the 
Customs  Co-operation  Council  and  Eurostat. 
Data have been selected for  standard sub-head-
ings of the Combined Nomenclature as  follows: 
The  reported  areas  (or  groupings  of coun-
tries)  are:  intra-EU  (imports/exports  occurring 
between  a  reporting  country  and  a  trading 
partner that are  both within the EU),  extra-EU 
(imports/exports occurring between a reporting/ 
trading  country  in  the European  Union  and  a 
reporting/trading partner outside the EU). 
Values of imports are generally stated at cus-
toms  value  or  by  reference  to  the  concept  of 
customs  value  (cit);  exports  are  stated  at  the 
value  of the  goods  at  the  place  and  time  that 
they  leave  the  statistical  area of the  exporting 
member state (fob). The focus of the analysis is 
on reporting countries in  the European Union. 
Please  note:  descriptions  have  been abbre-
viated.  Product codes have  been stated to  indi-
cate  the level  at which  data were  collected  for 
this exercise. Thus, 84.69  should be considered 
to  include  all  lower  sub-headings  below 84.69. 
readers interested in the full details of the trade 
classification  are  referred  to  the  publications 
listed below. 
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References 
1.  Explanatory Notes  to  the Combined No-
menclature  of the  European  Union,  published 
by  the  Office  for  the  Official  Publications  for 
the European Commission. 
2.  Explanatory Notes to the Harmonised Sys-
tem Nomenclature,  published  by  the  Customs 
Co-operation Council. 
11.3.2. Production 
Limited  information  is  available  for  the 
correct evaluation of production, on the basis of 
the value-added contribution of each country. 
An  approximate  relationship  is  therefore 
applied to compute production values: 
production =  market value + exports -
imports 
where  market value  is  based  upon  EITO  data, 
and  trade  data  are  based  upon  appropriately 
adjusted statistics. 
For  IT  and  telecommunications  hardware 
this relationship is  relatively straight forward  to 
calculate,  since  data  are  readily  available  on 
both counts. 
11.3.3. Industry Leaders Market Share 
Market share statistics are based upon aggre-
gations  of IDC  research,  in  order  to  illustrate 
structural issues within the market, whilst at the 
same time preserving confidentiality. 
11.3.4. Industry Concentration 
As  for  the  industry  leader's  (sic.)  market 
share  (see  above),  industry concentration  is  an 
aggregate market share statistic. 
11.3.5. Inflation 
All  forecasts  and  historical  figures  are  ex-
pressed in nominal terms. 
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11.3.6. Exchange Rates 
All  market data and forecasts  are presented 
in  constant 1996  exchange rates.  The exchange 
rates used for all except the East European mar-
kets  are  based upon the averages of daily  rates 
for the individual currencies on the Paris money 
markets, as  reported by the OECD. 
Due  to  the  characteristics  of  the  local 
markets,  Eastern  European  research  has  been 
carried  out in  a  different  fashion  to  that used 
for an established market. A different treatment 
is  still  necessary for  Russia.  In this case  valua-
tions  continue to  be made relative  to  a  set of 
initial  dollar  values  for  equivalent  Western 
machines.  These  reference  values  are  then 
discounted by  a variable amount which reflects 
the systems age.  Finally, data are converted into 
ECU  using  the  appropriate  $/ECU  exchange 
rate. 
List of import/export codes used 
to  value IT and telecommunications 
hardware trade 
84.69  typewriters and word processing 
machines 
84.70  calculators: 
calculating machines, accounting 
machines, cash registers, postage 
franking machines, ticket-issuing 
machines  and similar machines, 
incorporating a calculating device 
84.43.12  offset printing machinery, sheet fed, 
office type, sheet size =  < 22 x 36 em 
84.71  DP equipment: 
Automatic data processing machines 
and units thereof;  optical readers, 
machines for transcribing data 
onto data media in coded form, 
and machines for processing data. 
84.72  "other" office equipment: 
printers, hectograph or stencil 
duplicating machines, addressing 
machines, automatic banknote 
dispensers, coin-sorting machines, 
coin-counting (or wrapping) ma-
chines, pencil sharpening machines, 
perforating or stapling machines 
84.73  parts for use with the machines 
of sub-headings 84.69-84.72 
90.09  photocopiers 
85.17  equipment used for line 
telephony  /telegraphy: 
telephone sets, apparatus for  carrier-
current line systems, telegraphy 
apparatus, faxes,  weather map 
plotters. 
85.20.20  telephone answering machines 
incorporating a sound device. * Russia:  research  is  carried 
out using  US  Dollars rather 
than Roubles. The Russian 
currency's steep devaluation 
makes  local  currency re-
search  impossible (e. g  ..  in 
December 1995.  the  rouble 
to  ECU  exchange rate was 
7.140  roubles  to  the  ECU). 
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ECU  Exchange Rates 
(Units per ECU) 
1994 
Austria  13.60 
Belgium  39.83 
Denmark  7.57 
Finland  6.21 
France  6.61 
Germany  1.93 
Greece  288.33 
Ireland  0.80 
Italy  1920.24 
Netherlands  2.17 
Norway  8.40 
Portugal  197.62 
Spain  159.52 
Sweden  9.19 
Switzerland  1.63 
UK  0.77 
us  1.19 
Japan  121.20 
Source: OECD 
Local commercial rates 
Czech Republic (Crowns)  33.6 
Hungary (Forints)  126.1 
Poland (Zloties)  2.7 
Russia* (Roubles)  2,929.5 
Slovak Republic (Crowns)  37.1 
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1995  1996 
13.18  13.43 
38.56  39.32 
7.32  7.36 
5.71  5.83 
6.52  6.49 
1.87  1.91 
302.75  305.48 
0.82  0.79 
2129.41  1958.68 
2.09  2.14 
8.29  8.20 
195.95  195.75 
163.01  150.82 
9.32  8.51 
1.54  1.57 
0.82  0.81 
1.31  1.27 
123.01  136.71 
33.4  34.4 
193.7  185.4 
3.5  3.5 
6,834.0  6,248.0 
39.0  38.6 390 
Access 
- A.  by electricity 155 f 
- A. technologies 153-156 
ACPI/OnNow 99 f 
Actions plan for  the informa-
tion society 83-86 
ACTS (Advanced communi-
cation technologies 
and services in Europe) 
53,  143,  292,  301 
ADSL (Asymmetric digital 
subscriber line) 43,  85,  113 
Africa ONE 110 
AGP (Accelerated graphics 
port) 100 
ALOHA 143 
Analogue modems 154 
ANIIDNIS (Automatic 
number identification/ 
dialed number identification 
service)  117 
API  (Application programmer 
interface) 115 
Application(s) 68 ff,  152f, 226 
- A.  and services  170-17 4 
- A. components 75 
- A.  development tools 
134-139 
- A.  evolution 179-183 
- A. protocols  122 ff 
- A. software 33 
- A.  solutions 385 
- A.  tools 33f, 385 
- ICT a.  in  the home market 
151-156 
Architectures 140-145 
ART (Autorite de regulation 
des telecommunications) 38 
ASIC (Application specific 
integrated circuits) 96 
ATM (Asynchronous transfer 
mode) 46,  106f,  109 
Austria 27,  41 
- ICT market value 328 
- IT hardware shipments 352 
- Market structures and 
penetration of ICT 367 
- Trade in  ICT hardware 361 
Backbone 247 
- B./wholesale subscriber 188 
Bandwidth 77,  174-178, 
191,  247 
Banking 51,  200,  211f,  223 
Basic telecommunications 
services agreement 16 
Belgium/Luxembourg 27,  41 
- ICT market value 329 
- IT hardware shipments 352 
Market structures and 
penetration of ICT 367 
- Trade in lCT hardware 361 
Benchmarking  93ft~ 264 
Business 68 
- B.  arena 87 
- B.  individual 294 ff 
- B.  services 51 
Cable 49 f,  86,  150,  154, 
163f,  175 
- C.  modems 114,  154 
- C.  networks 162 
- C.  services 185 f 
- C.  TV (CaTV) 185,  194, 
199, 248, 386 
Carriers 251 
Cdf (Channel definition 
format)  141 
CDMA (Code division 
multiple access)  125 
CD-ROM 102f 
CEN (Comite europeen de 
normalisation) 90 
CENELEC (Comite europeen 
de normalisation electro-
technique) 90 
Censorship 249 
CFP95 95 
Channel extenders 384 
CINT95 95 
CISC (Complex instruction 
set computing) 93 
Client systems 98-101 
Cluster controllers 384 
Clustering 80,  101 
CNAME (Canonical name) 
123 
COM/DCOM 135f 
Communications processors 
384 
Competition 193 
Competitiveness 14 t:  83 
Competitors 252f, 257, 259 Computer telephony 115 
Consulting 385 
Consumer/home electronics 
151 
Content 90,  150,  152 
Convergence 14,  18,  193 
- Arrested c. 257 f 
- C.  criteria 201 
- C.  grid 244 ff 
- C.  of voice and data 
communications 240-270 
- C.  protocols 248 
- Definitions of c.  240 f 
- Drivers of c. 246-252 
- Gradual c.  252 ff 
- Impact of c.  244 tf, 253 
CORBA (Common object 
request broker architecture) 
132,  135 f,  145 
CPE (Customer premise 
equipment) 243 
Cpfo (Channel profile file 
object)  141 
CPU (Central processing unit) 
93ff,l01 
CPU92 93 
CPU95 93 
CPUint95 95 
CSTA (Computer-supported 
telephony application)  115 
CTI (Computer telephone 
integration) 115 
Customer(s) 250 C  253, 260, 264 
Czech Republic 58 ff 
- IT market value 344 
- IT  hardware market 
shipments 357 
Data 
- D.-base world 138 f 
- D. communications 242 
- D.  communications 
hardware 383 f 
- D.  mining 34, 138 
- D. warehouse 34,  138 f 
DAVIC  (Digital audio-visual 
council) 142 f 
DBS (Digital broadcast 
satellite)  155 C 175 
DCE (Distributed computing 
environment) 132 
DDR RAM (Dual data rate 
random access memory) 97 
DECT (Digital European 
cordless telecommuni-
cation) 44,  125 
Definitions 268 f,  381-388 
Demographics 156-159 
Denmark 
- ICT market value 330 
. - IT hardware shipments 352 
- Market structures and 
penetration of ICT 367 
- Trade in  ICT hardware 361 
Desktop 30, 382 
Device(s) 151 f 
- Appliance control d.  152 
- Communication d.  152 
- Computing d.  151 
- D.  and services in  and for 
the home 162-174 
- D.  bay 100f 
- Electronic d.  162 f 
- End-user d.  175 tT 
Digital 
- D.  camera  178 
- D. switching equipment 384 
- D. TV 177,  193 
DIMM (Dual in-line memory 
module) 97 
Domestic markets 381 
DPE 145 
DSL (Digital subscriber lines) 
154,  156,  175 
DSP (Digital signal 
processing) 96 
DSS (Decision support 
systems) 140 
DVD (Digital video disc) 
102 f,  175 
DVMRP (Distance-vector 
multicast routing protocol) 
121 
Eastern Europe 57-65 
- General trends 57 f 
- ICT market value 351 
- IT hardware 58 
- IT hardware shipments 359 
- IT trends by  country 58-65 
- IT trends by  product 58 
- Software and services 58 
ECMA (European computer 
manuf~tcturers association) 
115, 137 
ECMAScript 137 
Economic background 315-318 
ECTEL 16-19 
Education 83 f,  152 f 
- E.  and distance learning 172 
EEPROM (Electrically 
erasable programmable 
read only memories) 97 
EIS (Executive information 
system) 138 
Electronic commerce 12 f,  17 f, 
53 f,  68 f, 84, 90,  153,  179 ff, 
188f,  198fT 
Employment 23,  52 f 
EMU (Economic and 
monetary union) 23, 201 
Encryption 84,  184,  49 
391 392 
Enterprise NCs (Network 
computers) 72 f 
Entertainment 150,  152 
Equipment 
- E. enhancements 247 
- E.  vendors 262 
ERP (Enterprise resource 
planning) 90,  132,  134, 
140 f,  224 
Ethernet 110 f 
EU (European Union) 
- ICT market value 349 
- IT hardware shipments 359 
- Trade in ICT hardware 365 
EUC (End-user computing) 
90,  140 f 
EURESCOM JUPITER 
Project 143 
Euro 18 f,  78 f,  201-239 
- Costs and risks 213-217 
- Definitive changeover 203 
- Effective start 202 f 
- E.  benefits 209 
- E.  check list 222 
- E.  impact on IT 201-239 
- E.  launch 201 
- E.  project planning 221-232 
- E.  scenario 201 
- Impact on companies 
203-217 
- Impact on IT systems 209 f 
- IT E.  market 232-235 
Eurobit 16-19 
Europe 
- E.  as consumption area 50 ff 
- E.  as production area 52-56 
- ICT market in E.  20-88 
European Commission on 
ICT in Europe 12-15 
Exchange rates 388 f 
IJ 
FCT (Fixed cellular terminal) 
systems 44 
FDM (Frequency division 
multiplexing)  109 
Fifth framework programme 
14,  53,  301 
Finland 
- ICT market value 331 
- IT hardware shipments 353 
- Market structures and 
penetration of ICT 368 
- Trade in  ICT hardware 362 
FLAG  (Fibre-optik link 
around the globe)  110 
Flash memories 7 
Four tigers 22 
FPLMTS (Future public land 
mobile telecommunication 
systems) 124 
PRAM (Ferroelectric random 
access memory) 97 
Frame relay (FR)  109 
France 23 
- ICT market value 332 
- IT hardware shipments 353 
- IT trends 25 
- Market structures and 
penetration of ICT 368 
- TLC trends 37 f 
- Trade in ICT hardware 362 
Game consoles 192 
GEO (Geosynchronous earth 
orbit) 125 
Geographic coverage 381 
Germany 23,  66,  298 
- ICT market value 333 
- IT hardware shipments 353 
- IT trends 23 ff 
- Market structures and 
penetration of ICT 368 
- TLC trends 36 f 
- Trade in ICT hardware 362 
Glossary 270 
Government 51,  183,  287 
Greece 27,  41 
- ICT market value 334 
- IT hardware shipments 354 
- Trade in ICT hardware 363 
GSM (Global service mobile) 
41f, 43,  46f, 85,  124 
GUI (Graphic user interface) 
140 
CJ 
Hard disk drives 102 
Hardware 56,  71 ff,  97-103 
- Computer h.  38lf 
- Data communications h. 
383 f 
- IT h.  27-31,  381 f 
- IT h.shipments 352-359 
- LAN h.  383 
- Trade in  ICT h.  361-365 
High-speed customer access 
111-115 
HMMP (Hypermedia manage-
ment protocol)  134 
HMMS (Hypermedia manage-
ment scheme) 134 
HMOM (Hypermedia object 
manager) 134 Home(s) 
Devices and services in and 
for the h.  162-174 
- H. automation 153 
- H. banking 170 f,  189 
- H.  devices  191fT 
- H.  Internet users 199 
- H.  market 151-156 
- H. office 292fT 
- H.  PCs  151 
- H.  printers 177 
- H.  scanners 178 
- H. shopping 170 ff 
- H. users 150 
- ICT applications in the h. 
market 151-156 
- ICT for European h. 150-200 
Households 163 f,  195 f,  199 f 
- Characteristics of the online 
h.  169 
- European h. ICT usage 
patterns 166-169 
- H. with Internet access 199 f 
- Profile of European h. 
156-162 
- Work-at-home h.  169 
HSM (Hierarchical storage 
management) 102 
Hungary 61 
- IT market value 345 
- IT hardware shipments 357 
HVML (Hyper voice markup 
language)  115,  117 
HyperODA (Hyper office 
document architecture) 142 
HyTime (Hypermedia time) 
142 
D 
IAT  (Information access 
tools) 74 
IC (Integrated circuit) 
functionalities 91 
ICC (International colour 
consortium)  103 
ICMP (Internet control 
message protocol) 108 
IDMR (Interdomain multi-
casting routing)  121 
IEC (International electro-
technical commission) 90 
IEEE (Institute of electrical 
and electronics engineers) 
91 
IETF (Internet engineering 
task force) 90,  123 
IGBT (Insulated gate bipolar 
transitor) 96 
IGMP (Internet group 
management protocol) 119 f 
HOP (Internet interoperable 
object request broker 
protocol) 136 
Implementation 385 
Import/export codes 388 
Industry 
- Concentration  in  the ICT 
industry 54,  387 
- ICT i.  on ICT in Europe 
16-19 
- I. leader's market share 387 
Inflation 23, 387 
- Information and commu-
nications technology (ICT) 
381 
- Current economic situation 
in Europe 23-50 
- ICT adoption by  industry 
51f 
- ICT market in Europe 20-88 
ICT market value 326-351 
International ICT markets 
319-325 
- Market size 21 f 
- Mergers, acquisitions, 
co-operation 54 ff 
- Trade flows  360-365 
Information appliances 73 
Information society technol-
ogies (IST) programme 14 
Information technology (IT) 
381,386 
- Current economic situation 
23-50 
- IT hardware 27-31,  381 f 
- IT hardware shipments 
352-359 
- IT market value 326-351 
- IT penetration 47, 50 
- IT services 34 ff, 385 f 
- IT trends 23-36 
- IT user budgets 381 
Interactivity 152 f 
Interactive 
- I. entertainment games 172 
- I. society 193-200 
Interconnection rate levels  248 
Internet 32,  89,  115 ff,  150,  171 
- Households with I.  access 
199 f 
- Impact of the I. 66-78 
- I.  access speed 77 f 
- I. applications 74,  82 
I.  banking 69 
- I. game consoles  152 
- I. screenphones 152 
- I. security 184 
- I. servers 71 , 73 
- I. service providers (ISP) 
76,  187 f 
- I. smart handhelds 
152, 192,  200 
- I. telephony 69 f,  170,  172 f, 
188,  245,  263 
- I. TV services  173 f 
- I. usage 66-70, 169 
- Wireless I. access 78 
393 394 
Intranet 72 
Investments 43 
110 bus 100 
IP (Internet protocol) 109,  119, 
248,  252 
- IP address learning 108 
- IP multicast 118-122 
IPMI (Internet protocol 
multicasting initiative)  118 
Ireland 27,  41 
- ICT market value 335 
- IT hardware shipments 354 
- Trade in ICT hardware 363 
ISdAC (Information Society 
disAbilities Challenge) 288 
ISDN (Integrated services 
digital network) 43,  46,  77 f, 
154,  187,  191 
ISO  (International standards 
organisation) 90 
ISP (Internet service provider) 
76,  187 f 
ITA (Information technology 
agreement) 14,  16 
Italy 23 
- ICT market value 336 
- IT hardware shipments 354 
- IT trends 26 f 
- Market structures and 
penetration of ICT 369 
- TLC trends 39 f 
- Trade in ICT hardware 363 
ITU (International telecom-
munications union) 90,  145 
D 
Japan 22f 
Java 129 ff,  137 
JVM (Java virtual machine) 
129f 
Kbps modem 114f 
Knowledge 
- K.  management 140f 
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